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w m m 

VLA-4IS1 
VLA-4 (Very Late Antigen-4) Eftf^fflWrsffS-fb^ft 

(1) ttmt®& (P-U>^) , (2) jgttft, (3) SHfc8#, (4) « 
w A (Springer, T., Ann. Rev. Physiol., 57: 827 (1995)) fcSHt&ft*. 

tt, ¥f\zM%&&mtt7 7S.V-\zm?%h<DtVTW&'3V*>nT^% (Car 
los and Harlan, Blood, 82: 2068 (1 994) ) . MWOtt^tlslB (D— »J>^) 



BNSDOClD: <WO_02053534A1_L> 



WO 02/053534 



PCT/JPOl/11641 



mom. Bssammm-^ ku ^^^saar^otifeefiMt'Mi:**©^ > 

< >f --DOimmtt aR&8 -V7oL-y btf^LT^zmW 

e©Arnri^^^^7 7 5U-^5 (Heynes, R., Cell, 69: 11 
(1992)) . ^U<t%l Qm®miZ2>a— Ifto^ (of l~a 9, aL, a 
M, aD, aX, aE, Allb, aV) 9fi(DM&3 j8 (j8 1~ 

0 9) W^a- y h/&t#ftt*§ 0 -f>x^U>ttj8-^iziy Mcat-^*, 
^7T.5U-fc^W-&tl*. SjlilSma4|8 1, a 5/5.1, a 6 01, a 4 j8 
. : 7, aLj32, aXj82&tfaV/3 3£^tf> Og&S-f >?^U >£fgg| 

a 4 0 IS, Sfe®jgMMJa#: (very late antigen-4 ; VL A-4) X\$C 
D49d/CD2 9iLT^e»tlT^t), U>/13& fflm* SMI 

T&S (Helmer, M. Ann. Rev. Immunol., 8: 365 (1990)) „ a4j8 1-T>x^ 
U>fik ikpMI&W&ft?- 1 (vascular cell adhesion molecular-1 ; VCA 
M-l) £#T3STO:«i:LTf&ViT£tK Sfc|fflJIS^San©7-f ^D^^f=- 
> (FN) K#LTfeE$fcg§#£LT«V5Wa (El ices, et al ., Cell, 6 
0: 577 (1990)) . 

ifi^, a4/3 1/VCAM-lfc«koT^^n«fi^rcbsWWJ&:lfi^ g 

if&ufflttzfm&<Dmm<BMgws, a 4 0 l/VCAM- 1 ©^ 

K^tt^TS^^^a^-^irL^ffl^fcin vivoH^TSE^^n^Ct (Lobb 
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et al., J. Clin., Invest., 94: 1722-28 (1994)) / t;WEy h*mWcB<D 
ifcfc^MZ&^X, tit- a 4ffimtffi&M&£nfzn&<D®1$k&Rtf^M$ 
^mfa^(D&MO%m<DW3&WU\;tcZ.t (Pretolani, et al., J. Ex 
p. Med., 180: 795 (1994)) , a lfct&tt, W.WMMt'r 

)lT°vy7>fm^<DftmfmM*WfflVt£Z.t (Nakajima et al., J. Exp. , Me 
d., 179: 1145 (1994)) , a AM- 1 =E/^7 U±-)Vm^^M\Z 

(Chisholm et al., Eur. J. Immunol., 179r 1145 (1994) ; Silber et a 
1., J. Clin., Invest., 93: 1554 (1993) ; W^ta^WPl^mzmrnVTc 
(#Rtb'fc) >bm&m<DmmKJfc : E : r)l (Isobe et al., J. Immunol., 153: 58 
10 (1994) ; VVX\Z&ftZtt®m&0&ffl!r^2&m (Yang et al., Pro 
c. Natl, Acad. Sci. USA, 90; 10494 (1993)) ; "Bt&Jy b&ZW?V7slZ 
*Jt*i»SB^63aEttJB#fl^ (Yednock, et al., Nature., 356: 63 (1992); 
Baron, et al., J. Exp. Med., 177: 57 (1993)) $j&*«#SttWS. 

GmtOmisfSfflr (Rational Drug Design) th02^0N-*Si 

®zt m g g i <D#mBfr\zm&vrc.B!®m c am-m^d^ u > (i g > 

£8£U *JESHt»^-7^7^SffiVifc-r> l£# (in vivo) ^;hc 
J101»^geKSfi#bfctJ:5, *£«^©5S£#*£<SI®Lfci:£ . (signif 
icantly delays the onset of adoptively transferred autoimmune diabetes i 
n nonobese mice (Jakubowski et al., J. Immunol., 155: 938 (1995)* Zblz 

C AM- 1 <D r^-f >- 1 \Z%>%> o4^>f^U >OHt&;P-^SS^*$ 
UTgtft^:/^ K&Jtafl&^J&k&ic:^ ^VCAM- l^y^K©CQ I 
DSPCH VL A— 4 *»3RLW£SHJ&# ttfibfc V C AM- 1 fcSaff £ 
(D^ltST^fcri (Wang et al., Proc. Natl. Acad. Sci. USA, 92; 5714 (1 . 

995)) mv&nb&Zo 
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1 (connecting segment-1 ; C S - 1 ) ^^tT7^ ^P^^^XOS-ofi 
«©f"&6^— ^C^TSOS^Sdi (E. A. Wayner, J. Cell. Biol., 
116; 489 (1992)) , ^CS-lfh^^H (7i-JPSi-Leu-A 
sp-Phe-d-Pro-amide) It in vitr oTVLA-4^ 

t5u<!: (Molossi et al., J. Clin. Invest., 95; 2601 (1995)) 

flfcfiu in vitr oT?V_LA-4BB»iStt*wrft^*fcWTfe»'3*» 
$S££ftTV>3 0fcH#ffFffl5, 8 2 1, 2 3 1M* WO 9 6/2 2 9 
6 6^ffi, WO 9 7/0 3 0 9 4-ff&8, WO 9 8/0 4 24 7#&&Rtf 
WO 9 8/0 4 9 1 3#&#) . 

mtlstttHZ. TiB-JK^ (I) trS$n§^»\ IMfWVLA 
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Kt, WteW A -A'-W B - 

iCAfnli^l, A'te-NR'-, J££§-g\ -C (O) -C (O) N 
R l -> SmS£WUTt>£^tf-l/>S, x^-^>g, -CR u R ,b -0-> 
-CR la =CR Ib -C (O) NR l -Xtt-CR la =CR ,1 -C (O) - (ZZT\ 
R 1 ^HIC^X W£^7;i/+^*^^ V . R "0R 1 Wft^tl?M: VT?m 

R«#^, -NH-, -OCHj-, 7;U^r-U>*X«- (CH 2 ) „- (Z. 

nlilX(i2^t) £tfU 
Xte-C (O) -> -CH 2 -X&-S (O) ,-£^U 
M«#5£ (iii), (iv)Xtt(v)': 



(i i i -a) 




J-"" ""Y Z A 2 Rio 
(iii) 
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i fe>«fcViAxD7U-Jl'S, fit&S£WLT%><kVi7;K3*>'S, B$S£WLT 

>b J: y ^ u < ^^7;^;P7 ^ ; fi&S£W i/r *> £ v> i/t> p 7;p*;p 
7 5 J fi$S£W t> J: ^7; * r.;i/7 s y &. w&m&li h 

S^M^X, fi^S^WLTt)J;V^7;Wl/^S> B^S£W LTt>£^> 

SUH^&fc:, 3~7Mm©^^b7K^X«AxPS (Km±{c:«7jcmS, A 
UfyWfr, 72. /m, 7)V*)\&, 7)Vn^ym. 7V-)m, 7U-;i^* 

7;i/^7^y», ^>^^^WA > xP7U--;i/^5 > jg«n-g) 
*iiVTb£^&®.7)i<*)m&*h. Yfemms. -c (o) -c (o> 
(Dmmmfcfrmmr&^T. mmmmmit7mmit 3-6 
s (o) -c (o) -xii-NY 1 - cue:-?, Y i \t7Kmm^x\mm7)i 
m mm&^Lxh^^a7:j-u>mx}mmM^mLTh^^ 
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(CH 2 ) (CH,) - t\tls 2X«3^U vte 

0,1, 2X&3£tfT) £SU R ,0 «7XmSX««7;Hi^vS^^ 




(i v) 



O 1 

-N— CH 




( i y — a) 

«-«©4-, 5-, 6-x}i7-*ioATnia (zz.x\ mmm^txt 
xtteiftS*^rbT%)«fcVi7;i'4 ; ;i'S*^L, y 3 «-o-, -s-, -s 

(O) ,~, - (CH,) ,0-Itt-NY*- fttl, 2X«3^ 

U Y 4 tt**fiC : ?Xtt<£jR7;P^;i/S^^-r) z'&gf&s^bTfe 
«fc 7 U - IV >S, W bT t> i^fPTU-U >sx«fims * W b 

l/>SXte- (CH,) ,- (^CTf.'ettl, 2X«3^^T) R"fc* 
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0 

\ R 1 <»- — Z 2 Q2 «- R" (V) 

S-v -S (O) 2 -, -C (O) -X&-NR"- (CdT, R^HICTX 
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y^;W6, hh^i^ ^>^;^, A^wt^jn^w^. 
Qmam&m&ttu mzttt^jm, x^;i?g; yp'tr;^ <yyntf 

7)i5--)v& t mm$k 2 ~ 1 2 , s?* i, < « 2 ~ 8 ©a^x^^ii^ 

tfx;i^ yp^x;i/«, <vyn^-;n, i-^f-;H, 2-7rx;i, 
& l, l— -fy^x;^, i-^>xx;us, 

— J/>S, i-'fv^7-i/>s, 1 -^>tx1/>S> i-^\y>xi/>S^ 

& 7°Ptf-;^ l-y^-jug, 2-7>xm l l- 
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x?-u>m. 7n¥-u>m, i-y^-vym. 2-y^-u>m. 1 

y^D7J^J!/St(l M^3~l 0 v $?£L<te 3-6 <Dmk7) 

x\ ^(Dm&<Dy?u7)\s*)immm<DmyT"&t), ^m-ty^uyuMvy 
yzuy^uym. yzv^y^uymB.tfyzu^-yuy&mfimtfz 

7 U tit, 6-18, b < & 6 ~ 1 0 ©TOfiMO^ 

7V~uymtit, mm<D7 v-imftzj&j&tEtiz-momT*. fetf7x 
-uymRtf-ty^uymmmfznz. 
mvtmfomM t it, 3.-7 o^ii? T*t$s b < wtma m 

□^>d?X v^n^>r->, ^o^+j-x y&u^-fcy, v-^da:^ 

a.-^d j. i) -jim tit, m&mj&-t%mi L tf 5 - i s -e4>&< t % 1 
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«£nsHffi£>S£^u ^\y<\m^m^i ^(D^mm^TU-m^m 

T&o, ¥H4©7fS^Afnitit, #Ut&tfo-;k 2H-tfo-;k 5=- 
t7x>, 7^x -f 5yy-;k t^v*-;k <v*ifv*-;k <y^77- 
;k 5P7v*-;k ^iJ-7-;k ^-y-^yy^k 1, 3, 4 -5^7^77- 

Jk hU 7V-;k fh7 l /-Jk fcfU5^X tf^XX tfU5vX fcfU^ 

^-m&et^mm^umt hxmx.m > K-;k -f > h u vx < v-r > h 

-;k 1H- f>^7-;k 2H-^ W-jk y'JX 4H-+/U^>, 

-fv^/ux 7?7i?>, i-y^)?^ ^;#ij> ( *^-7u' 

X v->/UX ^>V*tf5X ^/[b]ft7xX 2, 

X 3, 4-^x/7^x <x/+irV-;k ^>7^77-;k ^x/>fv 
*-y-y-;k ^>7-f V5r7y-;k ^xxV5^y-;k ^>v>U7y- 

;k lH-tfDD[2, 3-bDtfU^X 1 H— hf □ D [2 , S-cltfUv^X 
lH-tfOD[3, 2-c]t!U^X lH-t!on[3, 2-b]t!U> 5 X 3H 
-tfDD[2, 3-b]fcT>>XX 3H-tfDP[2, 3-cltTU^X 3H-kf 
DD[3, 2-c]kTU> 5 X 3H-t!DD[3, 2-b]fcfU~XX v'fcKDtrn 
D[2, 3-bJtf'J^X ^kFDtfDD[2, 3-c]tfU~XX yhFntfn 
D[3, 2-cJkrU^X ^hKDfcfnp[3, 2 - b] t?us?x 
[4, 5-b]tf'JvX ^•9-7o[4, 5-cJtfU^X ^*1fV*DE5, 4 
-c]tfUS?X '^-*U-yn[5, 4-b]tfU^X ?77o[4, 5-b]fcTU 
^7VP[4, 5-cltfUvX ^7Vn[5, 4-c]hfUvX ^77 
D[5, 4-b]t°U^X KUHCl, 2-a]tfU5v>^7>W£tU 
©^ArDliLT^^.^Jl'A'y'-;!/, 7J WJ X 7x/^1r-vX * 
t>f>, *1f->hX ^>77^X ^X/^7x>#7^We>tl5 0 
A7D7'J-l/>lt(i tiilH^^\x07U-JI/S^6>ffM$n^-toS-e 

11 
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X fcfP'JX -fS^/'JvX ^5^/'J>, -f>FUX fh7th*D77 
X yth*D77X fh^hFD^xX i/*tFP?t7i>, ?7l/U 
vX 9v^./UX ^^yj>> :**1^/U^X ^VWJyX 

uvu x tr^u ~xx u x j-rwy-* u x hX7yx 7^7 

hKPtf^X rh7t^D^>>y<5^;-;k Th7th'D^>!/77X 
fh7th*n<X/WxX f h7tKo^>i/f77-;W fh7kHa 
^X/^-tfV-^k x h7k HP^y U X f h7hHo-fy^;UX rb7 

7"D#+yS, y^WK/h*^, -fV^fM^yS. BHR/h^at, 

/o^yS, y;K^7*h+yi, ^V7*W+yl, *=»^h+^at, 
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7*^)V7,)V7*-)m, ■iV7*?)l<Zfr7*-)m, W,=MCf^)l7,)V7*-)V 

^y^)vx^7^^)m, ^ : y)V7,)V7^zL)vm, ^^)V7s)V7*-)v 
)V7,)V7*-)mmi)m\ft>tiz> e 

3; (I) rw-R-x-j ©^WJ^^T^To 



BNSOOCID: <WO_02053534A1_L> 




BNSDOCID: <WO_02053S34A1_I_> 



WO 02/053534 



PCT/JP01/11641 




BNSDOCID: <WO_02053534A1J_> 



WO 02/053534 



PCT/JP01/11641 




15 



BNSOOCID: <WO_02053534A1_I_> 



WO 02/053534 PCT/JP01/11641 




I5/i 



BNSDOCID: < WO_02053534A 1J_> 



WO 02/053534 



PCT/JP01/11641 




WO 02/053534 



PCT/JPOI/11641 




'16/' • 

m # k b * mm) 
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5C (I) T^ftSffc^tl^ W«SCW A -A'-W B -^-r 0 
X tfo-;K -f>K-;k -fy+yux ^;UX OFUX rb7tF 

s t?u^xx tfD-;k <>K-;k -rv*/yx */ux oF'JXf 

A'li-NR 1 -, Jgfg-^ -C (O) -C (O) NR 1 - 
^L-Tfc^lf-kX^ X^~k>Sx -CR la R lb -0-, -CR |S =CR" 
-C (O) NR'-X«-CR la =CR"-C (O) - (JldT, R'tt**KTO 

fiiismju^L, R ,1 R^R"'a^n^tiMbT7K*M : ?x«M7 

;WPSS^-T) *wf*#** COSS*^ -NH-S^-C (O) NH-^S 
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W 1 A 1 W 2 — | (i) 

W3 A 1 W 4 — | ( i i) 

->s, AD^>M-?^Tem^nyc7x-;^ trusts, ^>h>jjh, < 
^v^v^xi/u^ ^>y-r v*+h/u;k ^>y?Tyu;^b<^> 

-a), ( i -b) X\t ( i -c) T^£ft&fc©;W£b^. 




mfrtt (i-a) , (i -b) (i -c) C*»i)*|j©^^Rt|S 
^©^^L<> Rfi^tt,. a (i-a) , (i-b) (i-c) \z& 
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s (i i) K&wc, wHtmmm%mLT%&^Hfc<D-m&<D<\7-nm 

(i i-a) ~ (i i-j) t>©/0*$f £LK 




("-*) (ii-9) (ii-h) (ii-i) (jj-j) 

Sfc, R 4 , R 5 , R 8 , R 9 , R 8 \ R 9a ^tl^tl^LT7K^H^ AD^> 

cn60!W»m SC (i i-a) , (i i -b) > (ii-h)Xtt(ii 
- i) imKLftSLtoo 
W 4 te«mS£W LT fe «fc V> 7 U - V >SX b T *> J: H=.m<D* 

m&<D'\T-ttm&&7fiL, ^t<tt7iri/>i, ifu^u>asxtt(£ft7;i/ 

- . ..Sfcv. R«¥^ -NH-, .-OCH-, 7J^'1/>SX«- (CH 2 ) , • 
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Xtt-'C (0) -CH-Xfi-S (O) r Swt*«, #£-C (O) - 

£ (I) TSESftM:*^ Mtt^ Ci i i) , (iv) Xtt (v) ^ 
To 

' ( i i i ) : 




R10 



(ii i) 



5£ (i i i) *<Dt£ ( i i i - b) 




( i i i -b) 



_02053534A1J_> 
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( i i i - a) 



^ »*K^X»g»K^T*«5Xr46Jl©AxDiiafeW»*b<, #fct?D 

z z. x, tf □ u v >gt^ £>7§^$n s -^©a©^© - y - z - a 2 - c 

ZTc. R", R'WR'^n^n^LTTK*^ *K£ V 75 /S, a 
R 1J X«R'^R'^^ t ^ oTR u^ Rl 3^ M ^ LTV ^^- 0 ^^^ tT 

"ny>aflp % 7$ yak 7;wi,s, 7;io*->«, 7U-;us, 7U-;m-* 
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CZX\ 7)Wm, 7U-;^ ^U7^-mRZS7)V^^mtLX 

\mfzvtcmK)x&r>, ^y^v<},t^7JV^)V7^/mtbx\t, mm**; 
*?-)V75.;m, ^yx^)i7^ym, -iv^uM^^jm, v^m^j 

=yzu7)\/*)V7^jmthT\$, m%\* 
>/^D7 p Dtr;i/7$ys> v^D^vjsys, i/$u^y^)V7^;mmifi 

75 y>)7Mu*$>>7,)V7*-)\,7^;^ x$yx)\s7*~)V75. 
/S^we>tu 7U-;U7;;i/7^r:;i/75ySi:LT^ mx^y^yx 
)V7*-)\,7^;m. j-7^)vz)iy*-)V7$ym-t)mwz>nz>o »r 

7)iu*ym. 7m%* 7$ ys. 7.5^75 /ak 7;i^;u7^ys#^#tf 

bT«> WtFDOHH T-h7kKD-T>K-;^ -f 

v^fu >3S* ^h^t hem* v*/ u >^&wr^ii^ws>rL§. 
^5R", R'WR lJ tL-m ^•ftifrtfTmrn, m^m^vxh^ 
7)vu^-ym. mWkm*i%Lx%&^7)i/*)mxw\u¥>m?xfoz>m&tf 

5£ (1 i i) ^©Y(i^ -C (O) -> -C (O) NH-Xtel 
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%Lxb£<, imx^nu±0mmm^~o-. -s-, -s (o) 2 

-> -C (O) -Xte-NY'- (cut, Y'^7jc^^X«ig^7;Wl,S^ 

*^u>m, ^u>m. yu\du>m, tv-juMvym. 2, 2-^^ 
^u>a, 3, 3-z/*r)i>o^)mmi)mft>n, mmtm^t^mm^ 

YiLTO, -CH 2 0-, -CH 2 S-> -CH 2 S (O) - 
(CH 2 ) j-, -CH=CH-, -C = C-X«-CH J NY'-«L< > # 
(C-CH 2 0-W^b^„ 

l^^X^S^S^LTfei^v/^DT^lx^^t-^, CUT, TU- 

^SZtUTH 7xZV>I, bf'J^Ix>S, ->^0^->l/>«^tU 

A%¥^, TA^r-lx>S, 7;i/^-I/>«, - (CH 2 ) .-XJ4-0 (C 
H 2 ) v - (ZZZ\ 1 1*1, 2Xte3£^U v&O, 1, 2Xte3£^T) £ 

S(iv) : 



25 



BNSDOCID: <WO_02053S34A1.L> 



WO 02/053534 



PCT/JPOl/11641 




Z 1 — A 3 



(i v) 

£ (i v) *<Z)5£ (i v-b) 




R iea 



(i v-b) 
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^■K#«ratt»K?T**5Xtt6Jl0A5 l ni(iafeW*L< % #fctfp 

. Y'fc-O-, -S-, -S (O) - (CH f ) ,-O-XJi-NY 4 - (cc 
m ^fc-O-Xtt-CHjO-jWfrSU*. 

-l/>*X»«mS*WbTt>J;^;>^07;^l/>S^m Zt^lfcfc 
^ 7;^-V,>g, TWni/>SXH- (CH 2 ) - 

5* (v) : 

O 

j. R , e z2 Q2 _ L A Rl9 (v) 

jv*m. -Jim. ihwim, yji^jmt, mBx^vtcm^ 
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*fc!n5R£%l/rfc«fc<, 1 flXtt^nEUOiftJMCW 3-8 fl(DKIM^ 
p 7;^ 1/ >s^a#siteo Tt> J: < , 1 fflxte-en&iog* 

»-0- -S-, -S (O) ,-/-C CO) -Xtt-NR"- (ee 

MtVTfe. ft (i i i) S-fctt (i v) WSLl*. 
5fc (i i i) ©Z^>^D^>>1/>S, AW*il^0»^ #©5£ (i i i 
-c) ^*UVi. 




( i i i -c) 
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4Sfc3* (i i i-d) *«ff*U>. 

\ / \io 

(i i i -d) 

5£ (iv) <DZ l tfiy9U'\*i,ls>& % AW8^©«^, ^CDS (i v- 
c) 

^ R ,6a 



( i v-c) 

(i v-d) 




RISa 



(i v-d), 

M£bTte, * (i I I) U>. 
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*f&m<D{t&mt* m%.& &jf<d ex*- a i ] & e. [x*- a i 8 ] £fe t 

^ i£ (I) T££n«fc£4&*T?, MfBX^-C (O) U^-A 
1]{C^"TJ:5^ *;W#>W« (1) £St^75>fH (2) , (3) feb'<tt 
^©&XteiWc7S>§l (4) feL<i^(Dm<h(Z)^^7 ? U>^^i;oT^ 

O 

H 

«4-, 5-, 6-, Xtt7-M5R©Htt75>*5SftU W, R, R", R 1 
2 , R» R M , R 1S , R'\ R ,6 \ Ys Y 1 , Z, Z 1 , A 2 , A J , R'\ R 17 , R» 

z 2 , q 2 , l, &zfiR i9 immtmmT*$>z>) . 

5£ (2) , (3) XteiS (4) T?w*ttSfc£«K::fe&vt\ R'\ R 17 *>L< 
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(1) tm#7$>M (2) , (3) X«»M*7=S>a (4) t* v i^ncD^ 

-3- (3-5?^^7$y^Dtr;W #;V#$>-r5H«fflKfc N, N-S>v~7 
M©*H<0akric^S« c i K: J: a ( I ) ©fc-&fc£«irr 5 £ <fc 




H Rl6a 

(3) 
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&T© t W-AlB] Ictt, T7K£tl3ft£#j 

;S (1A-5) RtfjS (1B-5) T^r^^*tt4«D0^SfcJ:D«afiTiI1|B 
09*tt. rUlfc©, Xfi^^tckD^BfcMpJtg^ (ia-1) 
T^T^t/, #£b<fct 4b<£$g (ia-1) £^t^l/>&£©TOtt/\ 

□ 75>fc£©*igttx--- fJUglt, - 2 O < C~&&0$/£©tSffl©i&£T 

N, N-S^^UtfUk^S KSfMStfTflttUfc (1A-2) (1A- 

^TfcMfcJtaEt" £ £ £ K £ 9 5$ (1A-4) T^-rfb^^SdtdtTft- 
3. (M.Terashima et al., Synthesis, 484 (1982)). (IA-1) CD 

*;p#+->;H£^;P5;nt©*^jcttP h - 1 (o a c ) t&mwzmtKfe 

(1A-4) £#SZli:#T#S (M.H.Jung et al., J. Med. Chem. , 9, 56 
(1999)). 3 X*x;i^#*&»0#&fcfl!oT, T;P*UJP*^»*fT 
ot*M>i (1A-5) *«jfir«Jli:*^S. ^>^Vx7r;i/ 

Sfc, 5fc (1B-1) Xfct5£ (IB- 2) (^ -H^g^T^trAx 

*»j&*^ia~&ifc©*^©ieffl©^TT?3£ (ib-3) T^Tfb^tjt^ 

^B^^jS^tf C tfcd; 0 5£ ( 1 B - 4 ) Tfj^fr&fcl £ 
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TTOS«C:ilCJ:0«Jfi«c:i:feT*-B. *&fc, 5t (1B-4) 
(IB- 5) T?^t"fb-&»*»5Clt*tT*S. 



(1A-1) 
(1A-2) 




(1A-3) 



(1^4) 




,00, R22 




W'-H Xi± W3-H + CI— ^ 
(1B-1) (1B-2) N 



R 2 





P0 2 R22 



[V\MXfiW3] <^ 

N" 

(1B-5) 'R3 

C (O) NR l -T?»*ft-&*©«jfij56ft^Ufc. 

* (1C-3) T*rft^tt^©^fc*Dtt6^|BTf»*. «Att, ± 
IB U^-AIA] ^b&fc^fc UA-2) tft (1C-1) TSaWfrft* 
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^)VT^>tzEmwM&m&&T\z&mi£^z>z£\z&K)3: ac-2) <d 

4k£%}*mm-?Z> Z. ttfT'ZZo _b|E -c^Lfcfc^ 
(1A-1) (1C-1) T^I-ft^tli^jb^^l/^ifO^ttAD 

1&®ffll&<DmM<D&&TlZfcfoZ#2>£t\Z£lO, ft (IC-2) 0){h&®}%U 

* y t! u s;>^t*©fi7$ xMmmsit&tf 1 - 1 Hd^->^> 

yhUT^-^^TlCff^^t'bT^So 5$ (IC-2) T^Tfb^ 

U^-AiA] ^Tf^LfeJnTK^x^^TK^b^^cfcD^: (ic 
- 3 ) T^Trt^£#& £ twr% 

[ 7^- A 1C ] 



V 



(1A-2) H 2 



(1A-1) 



(1C-1) 



3 — ^ [wxi*w] — ^ 

N — [W * XliW 4 ] -R-COjR 22 ^ tWl Xl * ■ ^ -R-COjH 

Rl " R 1 

(1C-2) (1C-3) 



C (O) -T?»*flS'&«J©«Jfiffi*w-r. U^-A4>, (ID- 2) , 

36 



BNSOOCID: <WO_02053534A 1 J_> 



WO 02/053534 



PCT/JPOI/11641 



(id-5) (id-7) o-mtmm^^ts^nmomm^z^ 
& (id-4) T**Tit£>m*&m%mzft?TMmBimT~&z> 0 m%.& 

[**-AlB] (1B-2) £, ^^^l/>75:^©TOft 

& £©*x^ >^«^^ $#t^ ( i d - 1 ) r^r^mt U &^T\ 

5$ (ID- 2) T?*tfc&&tKfel£#%z.t\z£r)5$; (ID- 3) T?7jkT4t 
G®*%Z>Z.ttf-?ZZ> 0 $tz, mX&Zm^T, 5£ (ID- 5) Tm~tlt<£®l 
fttt (1D-6) T^-rft^Sr^U ^ (ID-7) T^Tfc#6&£:£jS 
•ZTt&Z.tlz^-DT-btf, (ID- 3) ^•fik'£m*%Z>Z\ti$-T:%Z> 0 %rz, 
N, N-^3^*^A;f5 (1B-2) Xte 

(ID- 5) T^-r{fr&fe-2 Or~«(D»*©teHC!)^TlrN, N-# 

?e>fc , mzmwiWzitt!®} (ib- 

2) ©^mb^ti (1D-2) , ft^ti (id-5) ©if^fb^fe (1D- 
7) ZtiaZ-TRmZ^ZZLtlZk-oTh (ID- 3) %'&Z>Z\ttfT*% 

■ZZIZ,^ (1D-3) X^tit^m^ [X+-A1A] ^T^LfcJn* 
rfr^Xteg^Jci^^fcJ; D j£ ( 1 D - 4 ) T7KT-ffc-&t?£#3 £ 
3. 



<WO_02053534A 1J_> 
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COjH 



W a-H — ' *J + ^_P°^__ .ft. J 

<1D - 1) (1D ' 2) 00-3) (1tM) 

H CO.R 22 / ^ ^ 

flDSl W4 " R (1D " 7> 

< 1D " 5 > (1D-6) 

SIT® Ictt, (I) TwTfc'£r*+T?, ttEAWlfnU 

[7+-AlE]t0^ (1E-4) Tf^-rflS^ttWittig-HomerK^Sffi^ 

5£ (1E-1) T^Tte^fc?M&LT^7&~2 0 O'C©$ga0Djfi^TtMD 
hM h U T; iXrJ^ffl ttT7)V*)m V ^yX^fJV ( 1 E 
ft -2) SWSL.-x^y-^iTo^ttr^n-;^*^ h;ux>^£©^ 

l < fct, - 2 o "c-saa©<fifflcDaarFT, h u ^ a, u ^ 

f|g&5£ (1 E-3) T^-tih^m^^^^^tiZ^^ (1E-4) T'^-T 

to&&§ffijg-rs;i£a*-c#s. a (ie-4) T»-rft^*j^57;w 

#UM#fi?U 5£ (IE- 5) 
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[CUBrXttl] pop* VP* co.22 

(1E-2) 



([W'XIiws] — C 



-CHO 

(1E-3) 



\\ „ , / ^ W'XIiW] — -v con 22 

tW'XIiW'] — R ' 

(1E-5) 

(1E-4) 

tib© u^-aif] lea, sun r^Ltz^m^ummm^- u 
a (if-4) T^^^ja^o^fefciojeg^T.^^ co 

rey&fcftoT, TfrlR©, X«&fc©#£fc j; r)$A £Mfi WUBfcsfc (1F- 

fr frffl**ra (1F-2) 7!*Tfl:#»*#«c:i«JT?*s 0 <fc£^ u 
f- ij i h ^^'j;^7^^>tf iymi^^g} :iS ji Tt 

(1F-2) (IT. I to et al., Synlett, 1163 (1997)). 

s,(if-3) ^?ik&®tmecm<Dmm-m%®&Kmmiz&v) 

a (IF-4) T^h:^§#5Ci^T#«aEckert et al., Synth. Com 
mun., 28, 327 (1990). -S6fc, (IF-4) TH^M^'ST** UlO 
*»#fc«fc OS: ( 1 F - 5 ) £ 
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ay, 22 

[WXI4W3] CHO - [W'XI*W»] =— H + t Br XI* I] [ W J XttW 4 ] — R 

( 1F " 1 > (1F-2) (1F-3) 

T pop 22 

[W XliW3] = [W! XttW<] — R 

(1F-4) 

[W"XI*W3] — = — [w*xi*w<] — R 

(1F-5) ■ 

TIE© [X^-A4] tdtt, 3C (I) Tw-rft^fe+TM 

IB A 1 ^- N R 1 - T?& 5fl2^«©*BfifeS* Lfco 
TIB (1 a) TSSfflS^tott, ^»©*ttfc«k?j«jfi*r 

fgfc7-U>ft (6) <hT|T|KD n p©A¥"5T^ XI*^©*feT««Rlli^:^-r 
^ y*>7*-H* (7) xm©JS7?ilBJi^+it>f - f# (8) tZM 

0 t~igiOil0|ggTtMlt5 J! <h H J; 0 ft") l/7# (9) SB!©*rs 

/t^WPATS K&2©*^tttt*fc<j3T?- 2 0 < C~^©*^©|gH, # 

0,s #*lXttSMtfc*« (Hfe) T«T^c:<htJ:D^#: (10) jftt 
#Sft(A. Koshiro et'al., Chem.Pharm.BulL, 7, 725 (1959); H.Ogura et a 
1.. ibid., 29, 1518 (1981); H.S.Ch'an et al., Chem. Lett. , 1291 (1986)), 
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(1 a) £»*£fc#T£s, 
[ 2 ] 




H 3 

W XL-H 





J 

(1a) 

&T<D [X*-A3] fcfct 5t (10) T*^bfe^tl^©ii-r^J^^L. 
fc. ^7l/7#: (13) tt7-U># (6) £rfrI£<ZX X^^CD^TPSpItg 
• ^Vv-Z^-h (12) i^k^^^^^cD^ttAn^Mb^fbTK^ 

1*3 9 (10) ZnzZ.ttfT*gZ(M.].Suto et al., Tetrahed 

ron Lett., 36, 7213 (1995)) » 

[ *+-A 3 ] 

(6) + W 1 — NCO w 1 D 

(12) HiT^Y" — (10)-— (1a) 




&sT<D [7^-£4] 4>, a (1 b) T^Tft£«, &®8SK:LTS!BgTiJ$ 
. • 41 
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(16) <h7^.># (17) N, N-v*^*;VA75 F&£© 

gjg~2 OOt, »*U<ttl 0 0t:~2 0 O'CTifflS-rSJltfc.fcDS (1 
8 ) T^$ft5{b£^£#5 £ h U >fc£© 

ft0m7kftB*'iT'oT\ %)V$>m. (1 b) 
[ X^-A 4 ] 

r4 r 4 
RS ( , 6) ; (17) 



R 4 




R 



(18) 



N 

V" N-W^-R-CO-H 
X2 H 



(1b) 



ZjZ (2) Xtt (3) T«Tfl:£»©ftftife£iK-r (X*-Af, R", R» 
R 13 , R M , R ,s , R ,6 > A 2 > A 3 , Z, Z\ R ,0 S.^R 17 ttMfB<h^^li*L, 
X'fcjJifciK^XW^JK^fcjRU Z , tt««l»*^rbTViT'b«kVi7 U-k> 

i7D7J^I/>^b> Z 5 «a^SSrWLTViTfeckVi7U-l/>SX«em 

42 . 
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T^5t>0£*#T5. Protective Groups in Organic Synthesis, eds. by T. 
W.Greene and P. C.Wuts, John Wiley & Sons, Inc., New York, 1991), n'te 

,o, i, x\$2%M%'rz> 0 ) 0 
tie cx^-A5] wij:-7-)vm&Mft(Dmj&xmz^ts3: (2 a) 

x*<x-)Hfc (2 0) S^05S5cS^&T?7;p3— ;H* (2 2) 
7?€T*. TA,U-)W (2 2) tt, X*5?H* (2 0) 

UHD7k4M?*ffoT^)Sfs*;P3j?>s (2 1) mi^tt, «Ht;i?-i/>fc 
Rtf x h 5 k F 07 7 £©^&x-5^«4>T, - 2 0 'CHS**®* 

*©t5H, ff*L<«ot;-^©#jft©ttH©»flrFTr, ^>x«-e©§t© 

-W&1ffi*.W. S&, xXfM (2 0) (2 1) ^SiTf 

(22) <hfewtrz?&5 0 #i;t^ Tk^trT-rvT* 

L<«0t:~^©lBB©^TTX7.^;U# (2 0) &9Bm?ZZt\z£r)7 
)Vn~)VW (2 2) SfijgfSJittfWs. £©«£lcfc±|Ba:P38K:x;^ 
;H* (2 0) ©EfcbTJM&««ft*AT^*T*D, =»y?;p 

xJ^H©7^y-;v^t7^M«fc<tDx-^;v^»^$ii^^^B#^7 
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OR««*ffoT* (2 a) WM^IItf^, $&, fc&#J (2 2) 
ft>Sfc£fc (2 3) <DX.-T)Vm&Bjm> ±IB, 3feI£E*CDtefc, ftl'&tt (2 

2) ©-w^S^^x;u^v*^«H©MS«m^ 

£ (2 3) Titft^OZ s ^7i-k>l©i^ &&©7j8rTM>i?>S 

'te&h (23) ^;-Mi'<DWi3-jHffitt, m 

tf, rtyVOA, Sftfli Jff*L<«Ov^A^ffl^T, 1-10 0 O^JE, 
ffSUIil-100 ^©*3l»fiBftT7?«tt**{b*tf o Tit7C#: (24) 
*$5aiT?f?S(R.A.Finnegan'et al., J.Org.Chem., 30, 4145 (1965); A.I.Meye 
rs et al., Org. Synth., 51, 103 (1971)) 0 ±B2®Jl7cK*tttB»XW: 

(2 b) (2 3) ©EfcKffiSLfc&K:, ±IB«7cK*:*frott)«3fi 
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N — 

E C0 2 R 3 ° 
(20) 






- I 



T 5 ' 

H 

(2b) 



JO 




t»~C a 2 p?° 

o 



H — O-Z 
(2 a) 



TIE a] fcfct rfj|S©> Xa^^KD^gTSIpJi^^ (2 2 

a) Twfft^ttSaftiUTfflUSCtlcJ;^ tufB [^-A5] \Zmhfc 
ttfiftfcfeTfcG* (3 a) (3b) *m&TZ>Z.ttf!?%Z> B 

J&*T#S (A. Tarnowrsky et al., Bi oorg. Med. Chem. Lett. , 7, 573 (1997)). 
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TIE [**-2*6] fcfck 7)Vn-)\,W (2 2) StHSESCtftU &*D©;£r£ 
KfeT, *;P7-f F, Rtf*;H7*>ft: (2m) &SBSf* 

7;wa-;H* (2 2) oHR*«aES^^;^*5/*fe£©tt«asic 

2©TOtt*tt*«IEif*C, -2 0TC~»a©»jSl©lfiH, 0ScL. 
©»j&©ttH©ffl£TT, ^#U£A, X^^^hU£Afc£©8a£»ft 

<k0jt (2 5) Ti«»5ilt5:i^f^, &t>nzfc&m 
flfctf, (2 5) **ftX5 t U>&^©^^\D^>^fla(c*9R* 

- 7 8 ^-^©^©igH, n?i£L<te- 2 ox:~mu<Dffim<z>um 

TX\ TUfiR© 3 - ^ X»ail»<b!K*tti:©jflKft4W8a:ftia-r 
ft (2 5) t^tft^X^OXM^y F#:f L< ^J^>#©E SIKffi 

arrscticfcB, flj&§& (2 m) £§^-f5c:£#T#<5. 

[ 7.*-£ 6 ] 
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TIB [**-A7] fctt. 7$ Ffi^UCH«m.(2p) (2 

d) wftd«o«fift*«t. <2i) nrjK, exma 

: ^A75 Htt^o^sHHiffi»«+^ i-x^-3- (3-^3^75. 
^W^CtlckO, 75 H* (2 7) Xtt (2 9) 

;p#^fcfr3Cfct>T!*S. afcvrc, EOJKftKfc.kb^ (2 c) Xtt (2 
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[ 7 ] 



(21) + H £ Z ^Y R1 ° — f 

R 28 O E 





(28) (29) (2d) 



,10 



TfE,[X*-A8] fctt, N-7)V*Mkxm*^&3: (2 e) Rtf (2 f) 
Tr3mt£^<2S3ji&£^T 0 [X^-A5] *©7;io-;W*: (2 2) fcfc-» 

7K^S^7;u^thnc^bT^^(Z)^a^oTr;PxtH# (ai) 

*7->(Swern) Wttttzk O^i&pJigT&So «V>T, i^KD^j* 
fcckbr^hH* (3 1) £±BE7S># (2 6) X« (2 8) £©>l7Gf$N 

fc, N-7;wwb^^ imr0awi&wm&, ma/^^A-^s 
fflViSgsftfe**ft:fc<koTfefT5e:t^T?frs. MTtfc (3 2) x« 

(3 4) 0ft8SE£JBi«8|-rsr<?:K:«fc?)3S; (2 e) Xtt (2 f) T?^r<fc£ 
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[ X*-A 8 ] 



" < 31 > 02) 0 ( 2 e) ° 



(31) 




(2f) 

TIB . |4, - jfc (2).0Y#&*-£3§=gj§£ (x^n^S) v 

(2 g ) , (2h) , ms (2 i) r^Tit^mnmm^tc 

[ 9 ] 



(31) 



""O- -^v 



W (36 » I (20, ■ 

- 0 (2g) o 

I I 



(2h) " (21) 6 

7±?U># (3 5) «^©HS^^S^fcfeT^-&#| (3 1) 
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K# (3 1) ^ai-^^tfCctOT-fe^l/^ (3 5) S^iTTS 

* (Y.I to et al., Synlett, 1163 (1997)). «V>T, ^OJSfcSoT, 

(3 6) ^#5^i^(T. Eckert et al., Synth. Commun., 28, 327(199 
8))\ *^TE©&4£»£froT5£ (2 g) <h^7:# 

;^ ±IB7;i/xt F# (3 1) £HC»fc:, &&®73*£CfeTtfx;i/#: (3 8) £ 

- 7 8 , C~^£(D$,&©f5B, ^K«-7 8 t;~£2&£>SBffl©$&g 

^^S?5/51f>&£0«EK«i;ft«KlLfc«T, 7;PxtK# (3 1) tf& 
Mir (3 8) Tr^Tfb-&t)^f#S n <!: #ft>T?E$>JK#g| 

(Ccfco^: (2h) TSR-r-fb^ttftajfi-r^n^jw*** zmthr, ±ihx^ 

x;Mfc (3 6) &IS**K^ 'J&KDMTttmzJ: K> tfx;Wfc (3 8) £®irT5£ 
WAtf, x^-;p# (3 6) x^y-;i/fc£OT«tt7;io- 

3&^tz.mtomfc&ft5zt\z£Q\Z-)i& (3 8) SiJig-rscifcj&tT^ 

«^H^h^'>*;^x;^w*bvi. 
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±fBx5P-;M£ (3 6) Xtt£n;H* (3 8) ^M^fc. «fttefc*fc*fr5 £ 
fc£«fcD, X5f;M* (3 9) ^Ci^Tt, ESJKftS-TSCttc 
<fcDit(2i) T?S-rft^*$«jfi-r5C:.t3&JT?*«. X^n;H* (2 

g) X«t:-;i/# (2h) *TOt«tt**ftfttf^TS5: (2 i) -GRtfcftft 

TIB [^*-A10] fcfct 
bTJ8V>fc£ (2 0) T^ft^O«^0||ftflMljStLTlfDU^>*|0 

^^«!***LTlriTfe-«fcVv^D7U--;P«ft*L 1 X 5 «^>7/^ 7 
7?H», A'ny>lf, ■ffiteS*WLTViT%>.«fcV^y7;|/^;P75 

7;^;i^^ «syi*^rbT^Tt)«kVi7;wi/x;^+^HS, b&£-& . 

»©*#TIC«ia-rSitfc*D^ (2 0 a) Wft^^W^ctiO^ 
• #3= 7;Un-;i# (2 0 a) Ozl«W^tt^RJi5iCckO^©i-ft: 

E«**rr5=»7lcKa^j^-r5J:t*JTfrs. wttf, 7;m-;w£ (20 
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\Z&K>ik-&m (2 0b) 

[ 10] 

HO HO 

\^C0 2 H \ N '^COjR 30 

H H 

(40) (41) 



•ft 



»»0 "\ HO R3i0 

rx COzR 3o_ ^x C o 2 R 30 — (^x co ^o_ (^x c02tf o 

p p p ,!, 

(20c) (2°a) (20b) (20d) 

5 1 v 1 

^co^ 0 SAco^ 0 

p - 1 

(20e) (20f) 

T;un-;H* (2 0 a) MS (2 0 b) ^ftgfl^ftlT 
&32>\ X^^n^^T^^JfLfe^^T^n^v^ (2 0 c) ROC (2 

2 0t:~M(D^©tgB, ^t<«-2 0'C~^?a©tgH©^JtTi?, 3^7 

uomm^myn, mmzmm&mzfcfoifc*tzm&%ct.i)W%Li,\ £ 
fe> ¥nv¥>m4mz*mm&#Tzft(i)r*t<\:&mz, 

(2 0 a) Xte (2 0b) <D tfD U S>>4^7KMS^H^7^^?;i/5>U;i/ 
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ft£4fr (2 0 a) mS (2 0 b) <D-®*M&%, £%KDS n 2m<D%&wm 
KfolZftiT. (2 0 e) -BUS (2 0 f ) \Z®mZ>Z.tm~(;%Z>. 

tf, (2 0 a) ^k^^U^^O^ttAD^Wb^Jc^^^, - 7 

5 / mm h u 7;w- u k& £© 7 y mam tmwr % ± t \z ± o 7 y 

#A-r«Ct*«T?€?Stt.Demange et al., Tetrahedron Lett. , 39, 1169 (199 
8)) 0 ft£#> (2 0 a) ROC ( 2 0 b) OOfoKia^^^^y 

;wi,xaTU-;px;u7^-;^^a^^^fc^bm n, n-s? 

ft* U VJ>K2<D7)W U «'©7 yft4WR, 7JS7 yftfc*>* 2*1t£to7 
U±8i&fii©7 yttl»§ d £ ^7 y &HC^ ftHX-r 5 21 fc#T# (G. G 
iardina et al., Synlett, 1, 57 (1995)), ±i3^v;^v#:t^>7> 

^ (2 0 a) ms (2 o b) *, m^tjaaHK^ - 2 ot:~ 

S(T.R.Webb et al., J.Org.Chem., 56, 3009 (1991)). Sfc, ^3aES*fc«fc 0 
7x/*$/g, X«7^D-f;^«m-rS21t^T^5. ZL<D7*u<1)Vm\t 

»*SfctoT, ^^^-^if©TOtt7;Pri-;^«^Tffi©tF 
7$7£tt±E©«7cW7$7ftKjfc xt4i hyx^75>fc'2©£« 

/wyxmmtmmtz z t \z * d *7 7;m^7s 7«x^77;^;w7$ 

±1275 ys^©^^, jwsic«b Tierr* z. it*^**. ^ 
« (2 0 a) Rtf (2 0 b) ^-mm.^^)v^y^uE(Dimmzm: 
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IIIlXttfh7t FD75>&£Wgi4x-x)i/^$*T-2 ot;H& 

<h(CctDT^F^^II^3:<i:^T^^>. #Vrc\ ^OMjcfefCfeT, Pilate* 
fh7kh'D77 >fc£ OTMfcx— r;i^j®*Tr- 2 0 'C^j&M^GDfg 

# & tc £ k> ff 5 ii t $> % . 

TIB fcte, xtHPtfDiJ>?> (2 0g) £tfn©75&£ 

foTiit§^$it. M*.fc£, (2 0 a) (D-wmm&t^i* 

-VT*fM*s>7U [5, 4, 0] -7 -V>tt>teE<D^mT^>%mmi:& 
m.TZ>Z.£\z&r) 3, 4-^hFDtfn»J^>#: (2 0 g) £§3^ 5 £ 

#3. fl:^ (20 a) Q-wcmmz±m®ffi.mm\zmm%., 

ir l/x;w b U V<UtmM?Z>z.t\z£ D 7xx;i/-k^x;i/S^SAb, »>T 

£03, 4-^fcKDtfny>>>#: (20g) £gSjaT&;i£/^T#5(H.Ruege 
r et al., Can. J.Chem., 60, 2918 (1982))„ 
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[ 11 ] 

(20a) — / V 

\-^C0 2 R 3 ° 

E 

(20g) 

TIB [X^-Al 2] £«, tlC^Tfl^ (2 0g) £j|r 

^tbTffl^T> ^©^fcfcfeT, 3, 4-sniPD*V# (2 0"h) ROC 
3, (2 0 i) ©ttft*ttft*#»lc«jR-rS. 

ft£#J (2 0g)'*, WLfct 7^>&£0TOt^te&j& Xttfh7k 
K077^iWix-f»^ ROf*<ZJS^»«tt»Tv - 2 0 1~» 

^ 93, 4-S?tHn*-># (2 Oh) 's»« Jfc^TN, N-$> 

££fc±DS?7^3*->fl:(2 0 i )*#*tisj«T**. X. N, n-S?;WP 
flSiC**Wi+T,- h^^^£©^«m*#T^r|f^©A¥Rl^^2, 2- 

h^^yn/i>^£©^^-;p^x«7t:^-;w^Ji^31T5 c £fc«fc 
B, »«o7*^-;«H»«©^-;p**ALfc-fti^* (20 i) *8&? 

5 (J. E. Baldwin et ah, Tetrahedron Lett., 35, 4649 (1994); 
D.M.Goli et al., Carbohydr.Res. , 259, 219 (1994)). ±m<D*r?-j\, 

n'Jy>^tt§S (I) T^-f^#l©M3ilc:fflV^^i^T#-5. 
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[ 12 ] 



(20g)_ 



HQ 




(20h) 



^C0 2 R 30 
E (20i) 



rnxLtci^m (20 j) <Dmm&*M7jk?%o m%.& ht^on- (H^y^ 

;^*$/*;^n;p) -L-tfn^;i/*s>M x*x;Hfc (42) £, fh7 
k Hp 7 5 >&£OTfgftx-5^!/^^T, - 2 0 *CH8i8©»£©«fiH,- 



PJgift (4 3) 

)vm%®&VTmvw$>fc (44) ^grrs^^T^ 

«RK*^*ff o T 2 , 5 - ^ESS^rr S fcf P U ^ ># ( 2 0 j ) SKiSf 5 
££#T#£(J.V.Betsbrugge et al., Tetrahedron, 54, 1753 (1998)). * 

US'SW X-^SSSfcbTSSijg-rSJltd^^* (S.Takano et al., Tet 
rahedron Lett., 30, 3805 (1989)) <, 
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[ X^-A 13 ] 

boc H" Nv boc 
. (42) (43) 



E 



(2QD 



(44) 



OT© *g [**-A18] fctt. itoKOTS/* 

R ,9 «MiBi:|^^it*-r?>) e 

TSB [X*-A14] fcfct ^©^T^iipT^^U^>^S#: (4-5) 
*afflUWtU ±13© MS [X*-A6] (aRLfcttftfticft. 

^T, 3C (4 a) , (4 b), SCX ( 4c ) TSBfflj^^rt^ sc^nr** 

[ 14 ] 



20 



■T^CH r N — OH - H'-WVV 



? 20 O R 20 o 



I 



( 4c ) (4b) 
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TIB [X*-A15] fcfcJU ±iB^Uv>fta£& (4 5) SR»tU [Z=£ 
-A 7] K^bfc§BI?£«oT, 5$ (4d) Rtf (4e) X^it^^mm 

[ X*-A 15 ] 

R 20 O 20 
(45) _ « Ji >\\ 9 ZtcK tXXt^J-*' 

(4d) (4e) 

TIB [X3r-A16] fcfct _LiB7;Pri-;W£ (4 6) £S#£l,T, 
-A8]^L&fijg£K:ftoT, 5£ (4f) (4g) T^Lfcfcl 

[ X*-A 16 ] 



^° R 20 o 

.N^^.^ . J. z Jf 



111 
(40 (4g) 



TIB [X*-A17] fcfct ±IB7;W3-;H* (4 6) £JiC*»£t/r* 
-A9]T3Rbfe«jfiftlCfleoT, 5£ (4h) , (4i), Rtf (4 j ) T^L 

[ X*-A 17 ] 

(47) _ H^VV" % H^^-Z^ Y R10 H" N — 

(4h) ° (4i) O ( 4 j) 0 



tib c**-ai8] izits mm, XW£%l(D%fe'?mmeimtJ:--m7*> 
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xte&m<D%mz&mm'»JMfc7)\,7 : tm (49) tmmtzztiz&Qa, 

(4 k) T*7Ftfc&mz^mt%ZttfT"£ZZ.£Z5ikLfc 0 
[ X^-A 18 ] . 
r O u ^° 

H" H - H "V Z _ Q L L ^° 

(48) (49) (4k) R 19 

tox, *3MWb£*t& VL a- 4&®i?T%Mffi.mmzB®? zm 
& Tfctt&mvmffiRtfmMizzmft'znz&mmm. miwumm 
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»afeMliT»05i"r©3ft«a*bVi. g-^SttO. 0 lmg~2 0 0 OmgCDfgffl, 
$?£L<&0. lmg~l 0 0 OragcDlBHT^^o 

ft, SfflM>f©'[IR'] > [NMR] , CMS] ©fH#«, imft&wz^ 

, [«aa»t«i»^^ n;w , [««##r] ***-rs. ^D?h^ 

R].ttKBr'jTftft, *fcATRi*fc«fc5^£3»!fc-r*. [NMR] ©»3ttl*3 

JBUfc. Sfc, [Anal. Calcd for ^ft^] H^#W0fHMfta«U [Foun 
d] KTK:Sfi£ffiSfBbfc. [HPLC] teHigh Performance Liquid Chromatog 
raphy©Pre> mWmtmWcJj 5 A. f[USI^t*t 3» 

4- [ (4S) -7MD-l-(2-7x'jl/7 5 / -6-^ >VttV U /WT-fc^W - (2S) - k° 

[18 1] 2-7i-;V75y^>yW-;H-ifi X7fi^^ 




CO s M8 
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3-tKo^>-4--hD7x"« *^)\, jlZtJI (592 mg, 2.81 mmol) 
£ X^y-;U (10 ml) \zmmU 5X n?Wk/mk (194 mg) £in;L 

OtSiJbm x*y-;i, (30 ml)tT^-r^ 0 «£^&TH#U -fy 
^->7>g£ 7xXJl, (370// 1, 3.09 mmol) ^P^TV^Tlf^HMm 
Mfb^-TK^ OUft) (1. 1 g, 5. 07 mmol) £ fc3B# 

il^DD^-iii^ (ion, v/y) gSj^D2-7x-;i,T5y^>y^ 

•v-v-jv-t-mm. xxt-;i/ (4so m g> 6iao &&&m&mtLxmc 0 

'H-NMR (CDC1 3 ) <5 : 3. 69 (s, 2H), 3.70 (s, 3H), 7.11 (m, 2H), 7.24 On, 1 
H), 7. 30 (s, 1H), 7.50-7.38 (m, 3H), 7. 59 (d, J = 1.2 Hz, 2H). 
[IS 2 ] 2-7 xx;i/7 5 y ^> v**tfy*-;i/-6-@1^©£/& 




2-73L-)V7*;^sV*-VrV-)V-f>-Wm JLXr)V (460 mg, 1.63 

mmol) £xj>5bFb7^> (£<T, THF<hB£"f £>. ) (2 ml) SOS %^ J-)V 
(2 ml) \Z®BL, MftjTFfclN NaOH (3.3 ml) ^)gl^£££ 

KStTHiafrrs. Bj»*iiDA*atttk:«. 

m (348 mg, 80X)^^fe@^tbT#/to 

'H-NMR (DMSO-d 6 )<5 :3.64 (s, 2H), 7.03 (t, J = 7.6 Hz, 1H), 7.11 (dd, 
J = 1.2, 8.0 Hz, 1H), 7.35-7.40 (m, 4H), 7.76 (d, J = 8.8 Hz, 2H), 10.60 
(bis, 1H), 12.4 (br, 1H). 

[IS 3] 4-[(4S)-7;^n-l-(2-7x^75y-6-^>>/^y<j;P7-fe^ 
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2-7x-;P7^y^> > /4 1 1f % /-;W6-|^m (309 mg, 1.15 mmol) Rtf 4-[(4 
S)-7;^o-(2S)-trnU^-;Mh^->]^m#K IXtJI' (292 mg, 

1.15 mmol) *N f K-5>^y;p*;^75 K CKT, BMFilfeT*. ) 02 ml) (c^ 
tfu ^iaa^TK:i-x5 1 ;i'-3-(3-5?^5 1 ;v75yyDtr;w*^5;<5 Ftt 

(OT, EDC • HC1 £B§T3. ) (331 mg, 1.73 mmol), 

7h^77^- b ^ □ D *;l/£-y ^ y (10:1, v/v) gfE#£04- 
[ (4S) -7)V3rU-\ - (2-7x-jl/7 5 > -6-^>y*tfV U )VTt^)V) - (2S) - fcf D 
'Jy-jV^ h^>] X7.T-;!/ (560 mg, 9630 

Itifc. . 

'H-NMR (CDC1 3 ) 6 : 1. 20-1.25 On, 1H), 2. 02-2.22 (m, 1H), 2.32-2. 56 (ser 
ies of dd, J = 15.0, 19.6 Hz, total 1H), 3.63-4.13 (m, total 4H), 3.85 
(s, 3H), 4.51 (dd, J = 4.4, 8.8 Hz, 1H), 4.62 (dt, J = 4.4, 8.8 Hz, 1H), 
5.29 (ABq, 1H), 6.84 (t, J = 8.8 Hz, 1H), 6.95 (d, J = 9.2 Hz, 2H), 7.0 
8(t, J = 6.3 Hz, 2H), 7.31-7.42 (m, 3H), 7.60 (t, J = 6.8 Hz, 2H), 7.90- 
8.00 On, 2H). 

[Ifl 4] 4-[(4S)-7;i/^n-l-(2-7x-;i/75y-6-^>y^-y-yU^7iz:5 i 

;W-(2S)-ifp'J^x;Mh^>] %.mm. os&c. 
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4-[(4S)-7;^n-i-(2-7x-;P7$y-6-^>i/^-y-yu;PT-fe^;w-(2s)- 

t!nUi?-;M *^ I7f^ (383 mg, 0.76 mmol)* THF 

(8 *A)mS*dr ;—)V(l ml) fcjgfi?U 0.25N NaOH (2eq) £Jn*_T, ^ST— 

p □ *;pa-* * y . (5* 1 , v /v) u rn^iN 

9J-)y (5:1, v/v) ^<J:tl4-[(4S)-7;^P-l-(2-7xZ:;P7$y-6-^> 

y^yu;u7ir^)-(2s)-eDUv-;M h^^] m«r (210 mg, m) 

IR (KBr)2977, 1683, 1643, 1604 cm" 1 ; 

> 

'H-NMR (DMSO-dg) 5 : 1.09 (t, J = 7.0 Hz, 1H), 2.24-2.31 On, 2H), 3.75- 
4.42 On, total 7H), 5.44 (m, total 1H), 7.00-7.12 On, 4H), 7.37 On, 4H), 
7.75 (d, J = 8.4 Hz, 2H), 8.87 (d, J = 8.4 Hz, 2H). 

MS (FAB) m/z 490 (MHl) ; 

Anal. Calcd for C„H M FN a 0 5 • 2. 75 H 2 0: C, 60.16; H, 5.52; N, 7. 80. 
Found: C, 60.46; H, 5.19; N, 7.24. 

4- [ US) -7 n-1- [2- (2-* ^)V7^~)V7 S / ) -6-^ > \/*UV U ;KT-fe^ 
;W-(2S)-tfDU> ? -;i,^h^->]^i > #m : 
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5-7;^n-2--hD7xV-;P (10.0 g, 63.7 mmol), 1Mb *>*J)V (10.9 
g, 63.7 imol) ^#y<7A (13.2 g, 95.6 mmol)£ DMF (300 ml) >K 8 
0 T^ISIHHttf?"*. &m S«^7K (200 ml) left*, X-x;P (2 X 
200 ml)T*ffl1-^o ttm^^^f0^7jc» (200 ml), «Mt^>"^ 

#nvhtf574-\ZTm&\s\tt>-Vmtt)V (4:1) tS^J:OgS«l (1 
4.3g, 91*) Zmt&TWyTZtlsTmCo 

'H-NMR (CDC 1 3 ) 6 : 5. 22 (s, 2 H), 6.71-6.75 (m, 1 H), 6.83 (dd, J = 1 
0.3, 2.5 Hz, 1 H), 7.33-7.47 On, 5 H), 7.96 (dd, J = 9.1, 5.4 Hz, 1 H). 

cr@ 2 ] 3-^ >v;p^-^ v-4-x h d 7x-k □ >k 3>x^;p xx x;1/od 



#3Httf-MJ£A (4.63 g, 115.7 mmol)£DMF (100 nDlCiiU 0 'CTft 
£J&#Tfcvn>M S?x^;U (18.5 g, 115.7 mmol) ^iTt5. *Ltoic* 

X-xJI/ (14.3 g, 57.8 mmol)© DMF (100 ml) ffi&&Ua%Zo EJSIB&fcS 
Sin? 15l$Mffi#& KJft$E£ 7K (500 nOtcaff, Ifflfex^ (300 ml)T& 

arrs. ■ aa«c*<wi*!67Wfe^ (200 mi), $&iamv#*5svj*i&&& % 




C0 2 Et 



OBn 
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?7>(-\zTmMb ^tj->-iwx^;p (3:D m%±mm® (22.0 g , 10 

'H-NMR (CDCI3) 8 : 1.24-1.28 (m, 6 H), 4.18-4.29 (m,4 H), 4.62 (s, 1 

H), 5.25 (s, 2 H), 7.05 (dd, J = 8.3, 1.7 Hz, 1 H), 7.29-7.48 (m, 6 H), 
7.85 (d, J = 8.3 Hz, 1 H). 
[XU . 3] 3-h h D7ir^i®^ 



3-^>vJl,^v-4--hD7x-;i/TD>m yXfjl/ i^t^ (22.0 g, 5 
7.8 mmolK && (200 mDRZfi M^M (100 il) M^^a^Ttl5^mn 

^mmm^msrfizmm. mmnmhrmmm (5.45 g , 48© zmi&Tw 

'H-NMR (DMS0-d 6 ) <5 : 3. 64 <s, 2 H), 6.88 (dd, J = 8.3, 1.6 Hz), 7.05 
(s, 1 H), 7.85 (d, J = 8.3 Hz, 1 H), 10.90 (s, 1 H), 12.55 (br s, 1 H). 
[IS 4] 3-kKD^v-4--hP7x-;i/M XX5^GD3^ 



3-hFP^i/-4--hn7x-Jl/ii (5.45 g, 27.6 mmol) ROf **.S-)V 
(100 ml) *l£\ Mil (0.5 ml) Zbn^z. 2E£tt$ft$T£4l5ffl;(inil^ffi 
.. ".S^SMIcW El6»0»fit*«ETteS5fef«B* Bttte*(i0 

. 0 ml) §Jd&, X— rJP (300 nDTSSffif*. ffltiiifc£fiB*QiftSS**^ K y £ 




OH 




BNSDOCID: <WO_020S3S34A1J_> 



WO 02/053534 



PCT/JPO 1/1 1641 



Azk (100 ml), &V>Tttft*iteKtti* (100 ml), l*SiT^J/>)Atti| 
!£/MffiTi«£g£bTliM^ (4.90 g, 84!0 ^^^TO^tUTtt 

'H-NMR (CDClj) 6 : 3. 67 (s, 2 H), 3.73 (s, 3 H), 6.91 (d, J = 8. 3 Hz, 
1 H), 7.08 (s, 1 H), 8.06 (d, J = 8.3 Hz, 1 H), 10.59 (s, 1 H). 

[nn 5] 2-(2-^^;v7x-;P75y)-6-^>y^yu;i/M xx 

T)l<D£>f& 



3-t FD^'>-4-- h07x~;HM X7.tMM1.00 g, 4.74 mmol) 

(20 ml) £M?U 535 /^v^A/^ii (500 mg) £in;L, £M 

?t^^TM^L^e,2-hU;i/ -fy^>-T>m (765 m l, 5. 69 mmo 
(1.72 g, 7.94 mmol) ^Jn^fc^ ^JS^?g^ffi^Tt5^»^M5S£T§o 

tT«Mb^Do*;uA-mx^;i/ (10:0 Mft^vmmm a. is g, 84%) £ 

'H-NMR (CDCI3) 6 : 2. 35 (s, 3 H), 3.69 (s, 2 H), 3.70 (s, 3 H), 7.07 
(t, J = 8.1 Hz, 1 H), 7.12 (dd, J = 8. 1, 1.5 Hz, 1 H), 7.22-7.33 (m, 3 
H), 7.40 (d, J = 8. 1 Hz, 1 H), 8.06 (d, J = 8. 1 Hz, 1 H) . 
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8 g, 3.98 mmol) KTHF (30 ml) RtfQ. 25 N NaOH (32 ml, 8.00 mmol) *M 
^, iST5^»5, KfoWiZl N HC1 (50 ml) ^dd*M- 
(5: 1, 2 X 200 ml)^^TaffiT^o"MHi^^7jcMT^>/ 
TATffcm iEW^Lilllj (867 mg, 77S) ^Stmr^JVy 

'H-NMR (DMS0-d 6 ) 6. : 2. 31 (s, 3 H), 3.64 (s, 2 H), 7.09-7.13 (m, 2 H), 
7. 24-7.30 (m, 3 H), 7.39 (d, J = 1.0 Hz, 1 H), 7.80 (dd, J = 7.3, 1.5 H 
z, IB). 

MS (ESI) m/z 283 (M + +l). 

[x@ 7] 4-[(4S)-7;^n-i-[2-(2-^^;i/7xn;i/T$y)-6-^>y^/ 
u;i/T-fe^]-(2S)-if du^-;m h^>]^m#m x*^©-^ 




2-(2-^^^a:n;i,75y)-6-^>\/^1i-V/U»m (300 mg, 1.06 mmol) 
W4-[(4S)-7;^D-(2S)-bfO>J> f -;Pp< h*~>]£:&®gt IXril^ 
(269 mg, 1.06 mmol) £ DMF (10 ml) «$?U ^M^TtEDC • HC1 (305 m 
g, 1.59 mmol), HOBt (cat.)&tfDMAP (cat.) *MXtd&. ^T15B#raM^1- 
3» S«^tK (200 ml)»x., Wm^JV (200 ml) TttmTS. 
f&fO&i&Tk&fi- (2 x 200 ml), te7jc«^/7^^7AT^^, Ifffgl 
f# 6 ft£ v U # -5 * ^ A £ D t h 7 ^ - \z 
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TiSb^DD^A-^il^ (9:1) ffifr&Qm® (573 mg, 100%) 

'H-NMR (CDC 1 3 ) 6 : 2. 06-2. 59 (series of m, 5 H), 3.68-4.15 (series of 
m, 8 H), 4.52-4.65 (m, 2 H), 5.24 and 5.37 (m, each, total 1 H), 6.86-7. 
42 (series of m, 9 H), 7.94-8.07 (m, 3 H). 

MS (ESI) m/z 518 (M + +l). 

ixm 83 4-[(4S)-7^n-l-[2-(2-^^;i/7x-;U75y)-6-^>y^-y-y 

u;P7-fe5";w-(2s)-tfD u ^~;m h^>]^m#®? <d&j& 




4- [ (4S) D-l- [2- (2-* ^7 x =• 7 ) -6-^>»/*UV U )VT± 
?)l]-X2S)-¥uVi?-)l*h*>>mmWt ;*5^ (573 mg, l.ll m 

. m mol) £ THF (10 ml) (Mb, ^I^TlCO. 25 N NaOH (8.8 ml, 2.2 mmol) 

zi&TLfc.^ mMxxmmmm-** m&m&i n hci (50 motca^ ^dd 
(5:1, 2 x 200 mDm&WiBim&tz, mmm^mm 
MiEir«^g5fet-?>o #e»n^^s^vu*y;u^ 

1^^7A^DYh^77^-iiTiiL^DD*M-^^/-j|/ (20:1 ~ 
10:1) gfE#J;?)liMJ (365 mg, 6535) ^*S^ B H H tt@#:<hbTf#^o 

'H-NMR (DMS0-d 6 ) 6 : 2.25-2.51 (series of m, total 5 H, including s, 3 
H, at d 2. 30), 3.70-4.67 (series of m, 7 H), 5.30-5. 50 (m, total 1 H), 
7.03-7.09 (m, 4 H), 7.24-7.34 (m, 4 H), 7.81-7.91 (m, 3 H), 9.61 (br s, 
1H). 

MS (ESI) m/z 504 (M*H) ; 

Anal. Calcd for C 2S H 26 FN 3 0 5 • 0. 5 H 2 0: C, 65. 62; H, 5.31; N, 8.20. 
Found: C, 65.97; H, 5.61; N, 7.73. 
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mMM3 

»j;U7-fe?;W-(2s)-tfPUv-;Mh^v]^&#^ : 

[X@ 1] 3,5-^7;i/^D-2-- N07x/— 



l,3,5-hU7;i/^-D-2--ND^>if> (10.0 g; 56.5 mmol) \ZV*?-)V*)\> 
y**i/V (SIT, dUSOtm. ) (50 ml) M10 N NaOH (12 ml, 120 mmo 

i) ztu^ m^T^mmmwr^ Kfomz* aoomi) &tfx-^ (200 

ml) *Mtl. *.m*ftmtZ>o 7K«tCl N HCl^Px.T^»bm X.-7-JV 
(2 X 200 ml)/r&/i!T3 0 ^ffifS^^Mv^^^^^^ 

m -^xmmv ^ un-t,)v A-mm^jv ao-i) ai^j;oa« (7.97 g , -six) 

'H-NMR (CDCI3) 5 : 6.53-6. 59 (m, 1 H), 6.66-6.70 do, 1 H), 10.87 (d, J 
= 1.2 Hz, 1 H). 

[xs 2] 3,5-> > 7;i/^D-2--hDT~y-;KD^ 



3,5-5?7MD-2--hD7zy-M DMF (50 ml) t*#U J88fc&'y£A 
(10. 4 g, 75.5 mmol) R<b (6.3 ml, 100.6 mmol) Sin*, MUX 



5 0 (2 x 200 ml); l*Sl-7^^yr)AtlI 

«;"«£ET?*«t*«*UT«jB« (8.29 g, 87«) £*&j8Jltt&££ LTH 
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'H-NMR (DMS0-d 6 ) <5 : 3. 97 (s, 3 H), 7.21-7.27 (in, 2 H). 
[IS 3] 3-7Jlo*n-5-*^5'-4-:iHn7 

^C0 2 Bu-t 
f*C0 2 Bu-t 

F^T^OMe 

TK^b^-hU^A (2.75 g, 68.7 mmol)£DMF (60 al)fcS»U 0 *CT?JK# 
Tl:^D>K iMert-T*^ iXfJl- (14. 9 g, 68.7 mol) SttTTS. % 
U>*SS#X05B£#*IT&, £jfc^c3,5-^7;i^D-2-xhP7X7-;w 
(5.20 g, 27.5 mol) <D DMF (40 ml) .*f8t£iD&5. 80 13T4 

^KSB^-rs. * (200 ml) *JP*TaS*#±L, x 

; , 5 -xJU (300 iDTttttJ-T*. &ffl«£'fiSft£4tofcift# (200 ml), i«7 

V^^^A^OTh^^^^-fCTM^b^^^M^X^ (10:1) gg^O; 
VWmm (6.56 g, 62S) §tM^tl/Tifc. 

'H-NMR (CDClj) 6 :1. 48 (s, 18 H), 3.94 (s, 3 H), 4.41 (s, 1 H), 6.92 
On, 2 H). 

[Xfi 4] 3-7Jl/^0-5-^h^i/-4-XhD7xX;|/^(D'&^ 

.COjiH 

■ A- ■ ■ ■ 

(4.88 g, 12.7 imoDlcm (7 ■tt&OtttOfc (7 ml) ftiDAlI#Tfcl5l*miD 
M^t-TSo a»£$*P&, «EET!»a*B*-r*. »itlCl N NaOH (200 
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^ATfffim '«EET?*a*s4bT«a« (2.83 g> 97*) .tim&mmt 

'H-NMR (CDCI3) (5 : 3.68 (s, 2 H), 3.93 (s, 3 H), 6.78 (i, 2 H), 9.31 
(br s, 1 H) . . . 

CIS 5] 3-^>^;U^v-5-^ h 3ris-4-- huy^^JV^M XX 




no 2 



^>^7^a-)K30 ml) fc*SWt^- h »J «7A (918 mg, 23. 0 mmol) m* 

4--hD7x-;i/ii (2.63 g, 11.5 mmol) <D^>V)V7)Vn-)l (20 ml) £ 
Kftffl^ttfeBOCT? 'l5*m0i$fe JMTbl N NaOH (100 ml) 

taium x-^;v (200 m o -vmmt &m\z\ * Hci^Mm x- 
rju (2 x 200 Mi)fcT«ittj«. • mmmm*mM^#*isv&T?&m. 

lteTtt**fl£U ttJHHH*ft«ft«. . £*ifc**y-;p (50 il>ftl« 
tttt (0.5 ml) £Jn;i, M^TfC4^WiDi8S^f 5. Kf&m&m&fcl&m* 

mim*mi-hvo&**mz.T*fQLtz®, ^dd*k (2 x 250 mi) 

^an*;i/A«E»«fct)«H«i (2.77 g, 613!) ft*fettttfcfcLT*fc. 

'H-NMR (CDC 1 3 ) 5 : 3.58 (s, 2 H); 3.69 (s, 3 H), 3! 88 (s, 3 H), 5.15 
(s, 2 H), 6.55 (s, 1 H), 6.60 (d, J = 1.2 Hz, 1 H), 7.36 (m, 5 H). 
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Cos 6] 4-/ h+v-2-(2-^^7x-;i/7$y)-6-^>y+ityu;nm 



3-^>yJ^y-5-^ y-4-r h D 7 i'J^ *?)V IXfJP (2.77 
g, 8.36 mmol) £x£/-;i, (100 ml) fc«F*b, i " 53! A7^9A/mI (1 g) 

(1.35 ml, 10.0 nmol). §Jn;L ^ST?15l^ra«t^f 5. $Hbfl-zJc 
«(Stfi) (3.08 g, 14.2 mmol) £jjn*_> $ 6fcft^TlC4l^raiin«BiSrr*. • 

iiL^OD*M-BSXf;i/ (4:1) ffifr&Q&mtfo (1.30 g, 48*) Sfcfi 

'H-NMR (CDCl 3 ) <5 : 2.33 (s, 3 H), 3.66 (s, 2 H), 3.71 (d, J = 0.49 Hz, 
3 H), 3.96. (s, 3 H), 6.67 (s, 1 H), 6.93 (d, J = 0.49 Hz, 1H), 7.05 (t, 
J = 7.3 Hz, 1 H), 7.20 (d, J = 7.3 Hz, 1 H), 7.28 (m, 1 H), 8.06 (d, J= 
8.1 Hz, 1 H). 

[IS 7] 4-^h^r>--2-(2-^^7x^:;i/75y)-6-^>y^yu;v« 




C0 2 Me 
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(1.30 g, 3.98 mmol) £THF (30 ml) U 0.25 N NaOH (32 ml, 

8.00 mmol) ZMZTm&TimmM&TZ. N H C1 (100 ml) fcjS 
* ^DP*;PA-^^y-;p (4:1, 2 x 200 lOBSarettflrrs. mm 

*W»7^mTt«l, ME7"m«ff5&bT«W« (1.24 g, 10 
OX) ^67W7^ilTi&, 

'H-NMR (CDClj) 5 : 2.30 (s, 3 H), 3.75 On, 2 H), 3.93 (s, 3 H), 6.70 
(s, 1 H), 6.93 (s, IB), 7.05 (s, 1 H), 7.17-7.21 (m, 2 H), 7.74 (d, J = 

7.1 Hz, 1 H). 

CIS 8] 4-[(4S)-7;^P-l-[4-^< h^'>-2-(2-^^7x-^T5/)-6- 

^>^yu;P7-t^;w-(2s)-fcfDU^;M h^]£i» x* 




4-* h^'>-2-(2-^^7xx;^5/)-6-^>y^yu;H^^ (200 mg, 
0.640 mmol) ,Rm-[(4S)-7;^0-(2S)-tfPUvx;M h+y]MSi 
;i/ X7t;V (162 mg, 0.640 mmol) £DMF (10 ml) fc»#U SfiffijfTfcED 
C-HC1 (184 mg, 0.960 mmol), HOBt (cat.)RtfDMAP (cat.) £Jn;L, \mm 
KJfcttfc* (20.0 nl) Sin*., iMIx^P (300 ml) TSftfflf*. 

(2 X 200 ml), '«6*lttfcT^<>C7ATfttjftft, M 

7^.-l:T8fil/^nD3}?M^^y-;i, (20:1) flKhfcDSSft (312 mg, 8 

'H-NMR (CDCI3) <5 : 2.04-2. 57 (series of m, 5 H), 3.61-4.14 (series of 
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m, 11 H), 4.48-4.65 (m, 2 H), 5.22 and 5. 36 (m, each, total 1 H), 6.66 
(d, J = 8.8 Hz, 2 H), 7.03-7.08 (m, 1 H), 7.20-7.29 (m, 2H), 7.51 (br s, 
1 H), 7.95-8.03 (m, 2 H). 

[IS 9] 4-[(4S)-7;i/^n-l-[4-^ h^S/-2-(2-p<^;i/7x-;i/T^y)-6- 




4-[(4S)-7;U^P-l-[4-^ h^v'-2-(2-^^;l/7x^;i/7$y)-6-^>V^lJ- 
y«J;l/7-fe^;W-(2S)-tfDU^n;M h*5/]5fcJM» IXjjV (312m 

g, 0.570 mmol) £ THF (5 ml) fciMU 0.25 N NaOH (4.6 ml, 1.15 mmol)£ 

jpa, mwTiz mmawsm-rz. sj^^^k^spu 1 n hci ooomo 

g, 33%) Zmt&TVl'yrXtLTmc, 

'H-NMR (DMS0-d 6 ) 5 : 2.17-2. 51 (series of m, total 5 H, including s, 3 
H, at d 2. 30), 3.35-4.66 (series of m, total 10 H, including s, 3 H, at 
d 3.89), 5.32-5.51 (m,l H), 6.68 and 6.99 (s, each, total 1 H), 7.03-7.0 
9 (m, 3 H), 7.23-7.27 (m, 2 H), 7.85-7.92 (m, 3 H). 

MS (FAB) m/z 534 (MHl); 

Anal.Calcd for C 29 H 28 FN 3 0 6 • 0. 25 H 2 0: C, 64.74; H, 5.34; N, 7. 81. 
Found: C, 64.68; H, 5.49; N, 7.67. 

4- [4, 4-v7Mn-l- [2- (2-^^7x^75/) -6-^ V)V7tt 
M - 2- tf □ y >> - ;m h * ->] $if| : 

[IS 1] 4-[4,4-^7;U^a-l-[2-(2-^^;i/7x-;U75 7)-6-^>V , ^itV 
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COjMe 

4-[4,4-^7;^D-(2S)-h°DUv^;Mh+v]^m#m ixfjp 

(160.2 ig, 0.591 mmol), 2-(2-^;U7xX;i/75 y)-6-^>y^yy 
.tt (166.7 mg, 0.591 ' nmoD&tfftOBT (16. 0 mg, 07118 mmol) £DMF (6.6 ml) 
^STEDC-HCl (169. 8 mg, 0.886 mmol) SJ^^^^T 

m+hyv&ismm* «ffiTk»»*«*'r*. ■wsnsaas^u*^ 

Sffl^a* ^ d? h ^ 7^ -fcTff tgb^-tf-^-Mx^ (1:1, v /v) 
(324. 3 mg, 100*) ^mUSt&r^JVy r 7, tUXfUt. 
'fl-NMR (CDClj) 6 : 2.37 (3H, s), 2.47-2.70 (2H, m), 3.67 (1H, d, J =1 
5.2 Hz), 3.72 (1H, d, J = 15.2 Hz), 3.74-4.02 (total 5H, m, including 3 
H, s at 3.84), 4.19 (1H, m), 4.38 (1H, m), 4.70 (1H, m), 6.80-7.43 (9H, 
series of m), 7.95 (2H, m), 8.08 (1H, d, J = 8.0 Hz). 
■OT 2] 4-[4,4-i?7MD-l-[2-(2-^^7ir;i/75/)-6-^>m 




COjjH 

4-[4,4-^7;^0-l-[2-(2-^5 1 ;i/7x-;i/7^y)-6-^>^+)-l/U;i'7-fe 
^;W-(2S)-fcf D U y-JM h^yJSlll ^?JHXf;V (324.3 mg, 0.60 
6 mmol) § THF (6.5 ml) fcfcfcU 0 'CT0.25N NaOH (6.5 ml) *1mz.Z> 9 
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u in HciT4-f0T3o np>nzfe$,%m& % 50 ■cti^lt inb 

tl (271.9 mg, 88% for 2 steps) t VT%fz. 

IR (KBr) 3440, 1685, 1641, 1604, 1577 cm-'; 

'H-NMR (DMS0-d 6 ) 6 : 2. 28 (3H, s), 2.38-2.86 (2H, m), 3.65-4. 27 (6H, 
i), 4.54 (1H, m), 6. 95-7. 38 (8H, series of m), 7.79 (1H, d, J = 8. 0 Hz), 
7.82-7.93 (3H, m), 9.62 (1H, broad s). 
MS (ESI) m/z 522 (M*H) ; 

Anal. Calcd for C 28 H„F 2 N 3 0 5 • 0. 75H 2 0: C, 62. 86; H, 4.99; N, 7.85; F, 



Found: C, 63.09; H, 5.04; N, 7.66; F, 6.83. 

nmm 5 

4- [ (2S, 4S) -1- [2- (2-2 d n 7 x ~)V7 5 J ) -6-^ >V>1*-y* U )V7ttM -4- 
DCS 1] 2-(2-^ D O 7x^757)-6-^>y4 1 t7 , J ;kSi ^;l/ X7 



4-757-3-k HD+y7in;Vit ^^kx^rjl' (2.30 g, 12.7 mmol) 

£ (so mi) m&x ^<v->t>®? 2-^)iy^~jv 

(1.99 ml, 15.2 mmol) SrJlP^fe^ ^T3B#W#-r?>. K^^b^-7X 
(Hfi) (2.75 g, 15.2 mmol) fctPitm £^£^£50 ^T50^r^^ 

U*WSffl^**7A^nTh^77-f-K:Tllt«l/ 100 g]. 
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*dd*wi»x*w (lo/D m^^mM^} (3.35 g> 83x ) mnm 

'H-NMR (CDC1 3 ) 6 :3. 71 (s, 5H), 7.03 (dt, J = 7.6, 1.5 Hz, 1H), 7.16 
(dd, J = 8.1, 1.7 Hz, 1H), 7.33 (d, J = 1.0 Hz, 1H), 7.36-7.43 (m, 3H), 
7.46 (d, J = 8.1 Hz, 1H), 7.52 (br, 1H), 8.55 (dd, J = 8. 3, 1.7 Hz, 1H). 
[xm 2] 2-(2-^DP7x-;i/75y)-6-^>y^VU;H^^CD^ 




2-(2-^nn7x-;P7$v)-6-^>y^+i-yij;p^ xxtmu (3.3 

5 g, 10.6 mmol) £ HF (200 ml) fc»#U 0. 25 N NaOH (200 il)£JO;L 
^T16^Pfl»T^)o K«?:MlET{c:«^LTf#e»n^^{3l N HC1 

^^Jn^.T^«tbm ^no^A/^^y-;!/ do/1) ^^Tttmr^. 

Wmm (2.94 g, 92S) £Mfi@^#j£LT#£. 

'H-NMR (DMSO-da) <5 : 3. 62 (s, 2H) , 7. 09 (d, J = 7.8 Hz, 1H) , 7. 19 (t, 
J = 7.1 Hz, 1H), 7,31 (d, J = 8.1 Hz, 1H), 7.39 (s, 1H), 7.41 (d, J = 7. 

6 Hz, 1H), 7.52 (d, J = 7.3 Hz, 1H), 8.08 (d, J = 6.8 Hz, 1H), 9.99 (br, 
1H). 

[M 3] 4-[(2S,4S)-l-[2-(2-^PD7x-;U75y)-6-^>\/^+f-V''J;i'7 

- . C ' J l O^C0 2 Me ...... 
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2-(2-^D0 7x-;i/75y)-6-^>^-y-y»j;Hm (303 mg, i.O mmol), 
4-[(2S ( 4S)-4-7;^D-2-tfDU^-;P^h^x]^fe^ XXt^ (2 

53 mg, 1.0 mmol), EDC-HC1 (288 mg, 1.5 mmol), HOBt (203 mg, 1.5 mmol) 
MHJx?MV7S> (0.70 ml, 5.0 mmol) £DMF (5 ml) 4>> £UT*\mfflm 

w?z>o frfoWLz*.* (30 mi){^^\ wm^iv^m^o mmtiL&ma 
50 g], i7uats)VM,/7±h> do/0 m^v^m® mm, 

'H-NMR (CDC1 3 ) 6 : 2. 05-2. 30 On, 1H), 2. 35-2. 60 (m, 1H), 3.75 (d, J = 
4.6 Hz, 2H), 3.868 and 3.870 (each s, total 3H, amide isomers), 3.88-4.0 
9 On, 3H), 4.54-4.63 (m, 2H), 5.32 (dt, J = 52.8, 3.9 Hz, 1H), 6.87 and 
6.99 (each d, J = 8.8 and 9.0 Hz respectively, total 2H, amide isomers), 
7.04 (t, J = 6.4 Hz, 1H), 7.14 (d, J = 8.1 Hz, 1H), 7.33 (s, 1H), 7.36- 
7.53 (m, 4H), 7.96 and 7.99 (each d, each J = 9.0 Hz, total 2H, amide is 
omers), 8.54 (dd, J = 8-3, 1.2 Hz, 1H). 

MS (ESI) m/z 538 (MHl), 540 (M + +3). 

[Ig 4] 4-[(2S,4S)-l-[2-(2-i7DD7xx;i/T$y)-6-^>V*^y , U;^T 



4- [ (2S, 4S) -1- [2- (2-£ □ n 7 x-Jl/J 5 / ) -6-^ > W )V] - 

4-7;U^D-2-lfDU^x;Mh^v]^m#m^^X7,7 i ;U(360 mg, 0. 669 n 
mol) £ THF (20 ml) fcJg#U 0.25 N NaOH (20 mDSrjjnA, ^Trl8B#p B m 
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u z\nz2un*)\,&/**;-)], do/1) usmrmmtz* mwtzmm 
(20/1)] utmhTmnm (273 mg, m) ^jwj^t 

IR (KBr) 3396, 2978, 2941, 1701, 1637, 1603, 1572 cnf'; 

'H-NMR (DMS0-d 6 ) 6 : 2. 23-2. 37 (m, 2H), 3. 32' (br, 2H), 3. 76-4. 72 (m, 7 
H), 5.31-5.57 (m, 1H), 7.02-7.11 (m, 3H), 7.18 (t, J = 6.1 Hz, 1H), 7.2 
8-7.35 (m, 1H), 7.37 (s, 1H), 7.41 (dt, 1 = 8.0, 1.5 Hz, 1H), 7.52 (dd, 
J= 8.0, 1.2 Hz, 1H), 7.86 and 7.89 (each d, J = 8.8 and 10. 9 Hz respect i 
vely, total 2H, amide isomers), 8.09 (d, J = 7.3 Hz, 1H), 8.31 (s, 1H). 

MS (ESI) m/z 524 (M + +l), 526 (M + +3) . 

4- [(2S, 4S) -1- [l-7)V*U-2- (2-* ^)\,7 x - )VT 5 / ) -6-^ >\/^+h/ y )V7 
W;i/]-4-7;M-o-2-tf D U 5>n;M Y^HzmWL : 




2,3-i;7MD-6--hD7x/-;P (10.0 g, 57.1 mmot) & THF (200 ml) 
fc»«?U ^T^m^U^A (15.8 g, 114.2 mmol) Rtf 7n7 
-TK (7.47 ml, 62.8 mmol) *Jn^.m ££«£tt&60 t:T6WMIi^r5. 
-TO^^DMF (100 ml) -SJH^ ■ SSfc60 "C - ^24#W«#-r$v S^^ffl" 
fcJHMt WETfc««*«3fr*. M^x-f^ (100 iDflWU z& 
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*y;nqo gj, a^>/»kx5 i ;u (4/d ffi&kggmr (4.17 g , 28*) £• 

'H-NMR (CDClj) <5 : 5. 29 (s, 2H), 7.00 On, 1H), 7.38 On, 3H), 7.46 On, 
2H), 7.66 (m, 1H). 

[Xg 2] (3-^>^M^^-2-7MP-4-ZhD7x-;W7D>K $Mer 



l-^>i?)ltti/-2,Z-z?y)l*u-S--hU^>V> (4.17 g, 15.7 mmol) 
mS^uym i^-tert-y^U X7.x;i/ (3.52 ml, 15.7 mmol) £ THF (100 m 
1) 0 'CWTIl/Mbtb'J^A (60S! ifttt; 1. 26 g, 31.4 mmo 

\)£&*\ZM*.Z>. £«£0 < CT30^, 80 WmmmWr^o ^CS 

I7f;l/ (7.04 ml, 31.4 mmol) Rtf ?mit 
j-bW& ,(60* ; 2.52 g, 52.8 mmol) £Jnx.> 80 
*SiSt:m *tK (100 ml)fc:&^, WBIx^UTfft&wr*. fflttiiftfett 

;i/200 gj\ ^^/BftX^JI, (8/1) $f£#«k (6.87 g, 95X) 

'H-NMR (CDClj) <5 : 1.47 (s, 9H), 1.49 (s, 9H), 4.83 (s, 1H), 5. 28 (s, 
2H), 7.33-7.41 On. 4H), 7.61 (d, J = 8. 5 Hz, 1H). 
DCS 3] 2-7MD-3-kHn^y-4--hD7x-«0M 
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HO yV^co 2 H • 

JLZ?r)l (6.87 g, 14.9 mmolh BM (200 ml) RZS mm. (35 ml) £120<C 



F 




MfB©l-^>> ? ;|/^i/-2-7;^D-6--hD7x-;i/^ (14.9mmol) R 

rs mmm (2 mo $ ^^y-;p (300 mi) 70 ^^^totts. ass 

l^*7A^P7h^77^-l:TiIl l^)tl?)V 200 gj\ ^if->/n^ 

(4/1) mft&.K>mmm [5.22 g , ioox (2 steps)] ^n^mmmtvx 

ntco 

'H-NMR (CDCI3) 5 : 3.74 (s, 3H), 3.76 (d, J = 1.2 Hz, 2H), 6.90 (dd, J 
= 9.0, 6.3 Hz, 1H), 7.88 (dd, J = 9.0, 2.0 Hz, 1H), 10.51 (s, 1H). 
ITU 5 ] 4-75 J -3-h H D+v-2-7;^P 7 iC^ffil- ^ =^)V xXfJl^ 
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F 




2-7;Ptn-3-h HD^ y-4-r h □ 7xZ« l^f > (5.22 g, 

14.9 mmol), mTL&Bm (2.66 g, 47.7 mmol), BMi-hVO& - 37KM) 
(2.03 g, 14.9 mmol) (5.54 ml) £ *?/-)V:7k (1 : 4, 300 ml) 

no VT°mmisQMWiMtz>o fcmm&mmzftn^ ii^-r h^^T^ 

ft £^£5/ 'J * 5\>l/£ffi V> ^ A £ D T h if 7 7 J - JCTISI! b U *y 
;V50 gj\ A^D->/iil^^ (2/1) jME^O.gg* (1-29 g, 44%) &n&m 

'H-NMR (CDC1 3 ) 5 : 3. 54 (s, 2H), 3. 68 (s, 3H), 4.99 (s, 2H), 6.42 (d, 
J = 7.6 Hz, 1H), 6.53 (d, J = 7. 1 Hz, 1H). 

4-7S.f-l-\iYu^y-l-y)^uy^-)mm. XXtJI/ (1.29 g, 

6.48 mmol) £ (20 al)fc»^U SlfWV'>7>| o-HJ 

(1.05 ml, 7.78 mmol) Sin*., 5B#M#T3. EJ^fcttfc*fc=*ai <M 
fi) (1. 68 g, 7. 77 mmol) SM, 80 & fcSl^jf #f 

sj&s^i&fcj&m *tarFfc»«*fif*T*. #sft§g§?f^>y# 
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*;t*/ffl*x?^ (10/1) tt»J:D«H [1.31 g, 64* (2 steps)] S&flfi 

'H-NMR (CDClj) 5:2.34 (s, 3H), 3.72 (s, SB). 3.74 (s, 2H), 7.05-7.10 
On, 2H), 7.15 (d, J = 7.8Hz, 1H), 7.21 (d, J = 8.6Hz, 1H), 7.29 (t, J= 
7.8 Hz, 1H), 7.32 (br, 1H), 8.01 (d, J = 8.1 Hz, 1H). 

Cxs 7] 7-7;^D-2-(2-^^;i/7x-;P7$y)-6-^>v^/u;n^^ 




7-7;^n-2-(2-^^7x~;i'7$y)-6-^>y^-y-yu;nf^ x 

:«s (L31 S ' 4,17 mmoI) fe THF (3 ° mI) 0.25 N NaOH (30 ml) 

fci NHci^in^T^ftfcL^ ^dd*;^^;-;p ao/i) g^«tea 

'*B£l/raHMfc (1.08 g, 86*) MfiifiltbTffc. 

'H-NMR (DMS0-d 6 ) (5 : 2.30 (s, 3H), 3.68 (s, 2H), 7. 09-7. 18 do, 3H>, 7. 
25 (d, J = 6.9 Hz, 2H), 7.80 (d, J = 8. 1 Hz, 1H), 8.30 (s, IB), 12.46 (b 
r, 1H). 

MS (ESI) m/z 301 (M + +l). 

[Ig 8] 4-[(2S,4S)-l-[7-7;i/^-D-2-(2-^^7xn;i/75/)-6-^>y 

^yu;i,T^;w-4-7;^o-2-h-DU^-;^h^^]^i^ x 

... . Xr)U(D'&j$ . .... 
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F 




7-7;i/^"D-2-(2-^5 1 ;i/7x-;i/7^y)-6-^>\/+-y-yU;H^M (300 mg, 
l.Ommol), 4-[(2S,4S)-4-7;^P-2-hfDU^-;M h^>]^B^m *^)V 
X7.x;i/ (253 mg, 1.0 mmol). EDC-HC1 (288 mg, 1.5 mmol), HOBt (203 mg, 
1.5 mmol) Rtf hUX3\n/75> (0.70 ml, 5.0 mmol) £DMF (5 ml) 4, 

vummmfttZo BU6m*&#. (20 linear mmx-m-mmr*. m 

[^U*y;P50 g]> i7UU^)VA/7±b> (10/1) ft^J:t)n4b (490 mg, 9 
290 *»fi7t;P7 7.7iLTll&. 

'H-NMR (CDClj) 6 : 2.10-2.30 (m, 1H), 2.35 (s, 3H), 2.58 (dd, J = 19. 
8, 15.2 Hz, 1H), 3.74 (s, 2H), 3.86 (s, 3H) , 3. 87-4. 22 (m, 3H), 4.54-4.6 
3(m, 2H), 5.30-5.43 (m, 1H), 6.90 and 6.98 (each d, each J = 9. 1 Hz, tot 
al 2H, amide isomers), 7.04-7.13 (m, 3H), 7.21 (d, J = 7.8 Hz, 2H), 7.30 
(t.'.J = 8.1 Hz, 1H), 7.94 (d, J.= 9.1 Hz, 2H), 8.05 (d, J = 8.3 Hz, 1H). 

MS (ESI) m/z 536 (M + +l). 

[JM 9] 4-[(2S,4S)-l-[7-7;V^-D-2-(2-^?;i/7xn;VT5y)-6-^>7 



F 




4- [ (2S, 4S) -1- 17-7 ;M- P-2- (2-7 3^1/ 7 x ~)VT =• 7 ) -6-^ >V^/ \ J ;p 
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0 mg, 0.915 mmol) £ THF (40 ml) fcfctf u 0.25 N NaOH (40 b1)SJd* % ft 

inATBMtfcufca, ^nnw^;-^ oo/i) »&«n!fAar*. & 

l»U#W 50 g], i/DDW^;-^ (20/1) flE»J:D«n« (394mg, 
83*) tlT#fc. 
IR (KBr) 3249, . 3051, 2978, 1685, 1641, 1579, 1510 cm"" ; 
'H-NMR (DMS0-d 6 ) 6 : 2. 20-2. 26 (m, 2H), 2.31 (s, 3H), 3.74-4.80 (m, 7 
H), 5.35-5. 55 On, IB). 7.03-7.14 On, 5H), 7.25 (t, J = 6.6 Hz, 2H), 7.80 
(d, J = 8.0 Hz, 1H), 7.86 and 7.90 (each d, J = 8.8 and 9.0 Hz respect! 
vely, total 2H, amide isomers), 9.89 (br, 1H), 12.62 (br, 1H). 
MS (ESI) m/z 522 (M + +l). 



17 



4- [ (4S) -V* ?JU7 $ J -1 - [2- (2-* 5P;k7 x ~ )V7 5 / ) -6-* >V*W U )V 
TW;W-(2S)-tfnu^n;Mh^'>]^ft#K: 
[X@ 1] 4-[(4S)-^^^75y-l-[2-(2-^^7x-^7^y)- 6 -^>y 
*lJ-yu;UT^;W-(2S)-tf pU^-;m h^]«m i^© 




COOMe 



4-[(4S)-^^75/-(2S)-hfoU>?-;M Hf->]ftM« 
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T)V (140 mg, 0.5 mmol), 2-(2-^5 : Jl'7xZJV7S /)-6-^>y%th/ x ))V$fr 
m. (141 mg, 0.5 mmol), HOBt (68 mg, 0. 5 mmoDW MJx^75> (208 
u\, 1.5 mmol) %mt*^U> (15 ml) 0 t:Tjf *TR;:EDC(HC1 (144 mg, 

o.5mmoi) srsn^s. Kjt^m^mux\mmmw^ u&T\zmm^-r 

3. mmZ7k (30 ml) &ira*.» imx^l/TttttJT^o JfitB^^^^zKH 

l/> (5:95, v/v) ^#^£>*f§!tU gjg4& (230 nig, 852!) LT 

'H-NMR (CDCI3) <5 : 2. 24-2. 61 (m, 11H), 3.17-3.22 (m, 1H), 3.71-3.87 (m, 
5H), 4.11-4.21 (m, 1H), 4.42-4.52 On, 1H), 6.86-7. 37 (m, 9H), 7.94 (d, J 
= 7.6 Hz, 2H), 8.10 (d, J = 8.0 Hz, 1H). 
[IS 2] 4-[(4S)-^^^;i/7$y-l-[2-(2-^^7xx;i.7$y)-6-^>y 

u - (2s) - t? d u v * >o ^m^mo^ 




4-[(4S)-^^^;WT5y-i-[2-(2-^5 1 ;i/7x-;i/7^y)-6-^>y^ityu 
;P7-fe^;H-(2s)-tf du^-;m xt^p (230 mg, 

0.42 mmol) £ THF (6.0 ml) Rtf (3.0 ml) fc*g$PU IN NaOH 

(1.5 ml, 1.5 mmoD^JP^L, 70 "C^PtF^^-r^. £J»£MJETfc2gfg 

u z\z.\z?k win Hci^jn^T^ttchf^c #e>n§^ H B B ^MJET», 

MffiTfC^LT^Mtj (130mg, 598!) £f3fe^lM4#jSf £ LTf#7to 
IR (KBr) 2950, 1639, 1573, 1438, 1245, 1166; 
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'H-NMR (DMSO-de) 5: 1.80-2.50 On, 11H), 3.50-4.30 On, 8H), 6,98-7.35 
On, 8H), 7.80-7.87 On, 3H). 
MS (FAB) m/z 529 (M+H)*; 

Anal, calcd for (yy^O, • 1.3 H 2 0: C, 65.27; H, 6.32; N, 10.15. 
Found: C, 65. 48; H, 6.21; N, 9.88. 
^fi&0j|8 

4- [ (2S , 4S) -4- tFD+y-1- [2- (2-* 7 x ~ )W 5 J ) -8-^>V^ / U )V 
[IS 1] 4-[(2S,4S)-4-7ilh^>'-l-[2-(2-^^7x-^7$/)-6-^> 




2-(2-^^7x~;V75/)-6-^>y^yu;Htm (318 mg, 1.13 no 
1), 4-[(2S,4S)-4-7^h^^-2-lfPU^r:;Mh^>]^t^ ^;H^ 
(330 mg, 1.13 mmol), EDC-HC1 (325 mg, 1.70 mmo 1), HOBt (230 mg, 1. 
70mmol) RZfib V 3L^)U7S> (1.18 ml, 8.50 mmol) <DM&%i%W <10 ml) 
*K afiT?21 (30 ml) lea*, . BKx^USA 

Tflffib [->U*y;M0g], ^PD^;UA/7-feh> (20/I) aiEShfcDgfSfcj 
(610 mg, 97X) ftHfiT^^T^ £LT#fc. 

'H-NMR (CDCI3) 5 : 2.03 (s, 3H), 2.30 (d, J = 2:9 Hz, 2H), 2.36 (s, 3 
H), 3.56 and 3.59 (each s, total 1H, amide isomers), 3.70 (s, 2H), 3.86 
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(s, 3H), 3.88 (m,.lH), 3.99-4.13 (m, 1H), 4.46-4.60 (m, 2H), 5.29-5.40 
On, 1H), 6.68 and 6.97 (each dd, each J = 8.8 and 2.2 Hz respectively, t 
otal 2H, amide isomers), 7.08 (t, J = 7. 1 Hz, 2H), 7.22 and 7.24 (each 
s, total 2H, amide isomers), 7.27 and 7.30 (each s, total 2H, amide isom 
ers), 7.36 (dd, J = 7.8, 2.7 Hz, 1H), 7.96 (dd, J = 9.0, 2. 4 Hz, 2H), 8. 
01 and 8.04 (each s, total 1H, amide isomers). 
MS (ESI) m/z 558 (M + H). 

ixm 2] 4-[(2S,4S)-4-t HP^>-l-[2-(2-^^;|/7x-;i/T5/)-6-^> 



OH 




4-[(2S,4S)-4-7-fe b**s-\-[2-(l-* ! ?)l73L-)V7$y)-t-'<>'/ttVV 

)V7ttM-2-\±wjv~)v*h*>'i£mm x.xv-)v m ■& 1.0 

9 mmol) © THF (40 ml) tifflttZO. 25 N NaOH (40 mDSiP^ ^WVlS9$fflW& 

□ d # * y (l o/i) jg^TttajTs. ttfcB^STk^MfnA^TK 
&*§K ^7jcra^hU^ATlt^ MSTFlzmmZglklsTWimW (500 mg, 
92%) ^ifi7^7 7^tl,Tll&, 

IR (ATR) 3211, 2941, 2877, 1682, 1639, 1604, 1576, 1439 cm-'; 

'H-NMR (DMS0-d 6 ) 6 : 1.91-2.20 (m, 2H), 2.30 (s, 3H), 3.21 (d, J = 13. 
2 Hz, 1H), 3.42 (d, J = 11.3 Hz, 1H), 3.71 and 3.73 (each d, J = 4.7 and 
6.1 Hz respectively, total 1H, amide isomers), 4.18-4.59 (m, 4H), 5.16 a 
nd 5.18 (each d, each J = 2.9 Hz, total 1H, amide isomers), 7.01 and 7.0 
8 (each d, J = 9. 1 and 8.3 Hz, total 1H, amide isomers), 7.05 (d, J = 9. 
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1 Hz, 2H), 7. 20-7. 32 (m, 4H), 7.81 (d, J = 7. 8 Hz, 1H), 7.86 and 7.89 (e 



6 (br, 1H). 
MS (ESI) m/z 502 (M + +l). 

nmm 9 

4-[(3R/4S)-<yyp{fU^>^^v-l-[2-(2-^^7x-;U7$y)-6-^^ 

[ig l] l-^^l^v^fc^ 
(2s)-tf □ u ^-;i/#;^>^©^ 



'U5?-;i/*;P#>K XXxJKDTHF (250 mOmmz 0.25 N NaOH (255 

ml) &iUZ.m.1&T— WMWTZo KtmiZl N HCl£2in;tT^ft£L.fc^ M 

(9.87 g, 96*) %M&®W;®tLTmco 

'H-NMR (CDClj) <5 : 1.32 (s, 3H), 1.46 (d, J = 2.7 Hz, 3H), 3.61(m, 1 
H), 3.82 and 3.92 (each d, each J = 12.7 Hz, total 1H, amide isomers), 
4.58 and 4.64 (each s, total 1H, amide isomers), 4.77 (t, J = 5. 1 Hz, 1 
H), 4.83 and 4.89 (each d, each J = 5.9 Hz, total 1H, amide isomers), 5. 
15 and 5.19 (d and s, J = 2.4 Hz, total 2H, amide isomers), 7.31-7.37 
(m, 5H). 

[xm 2] i-^>^;u^v^;^-;i,-(3R > 4S)-<yyDtfUx>v^v- 
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(2R) - tf p U y-iW * J -)KD&$. 



CH,OH 



i-^>^;^+i/*;i/#=;i^ (3R, 4S) -f y rf u tf u 7*>5>***>- (2S)- tf n 

'Jy-J^M>f (9.87 g, 30.7 mmol) <D THF (200 ml) jftttlcO "Cl?^7 
>S?jWWV:7-r Fifflft (6.14 ml, 61.4 mmol) 'mtiXZ* EJSH£«fcft# 

TtCjftffiLfc^ * (10 ml) gt&X^HfcfflfS. }ftfflttS*«5R^ 

200g] 9UU&J\,&/**/-)\, (20/1)) ^«k0«jH<» (10. lg, 10 
^0X) £*fiift*Mfr£bT#fc. 

'H-NMR (CDClj) 6 : 1.31. (s, 3H), 1.45 (s, 3H), 3.56-4.74 On, 7H), 5. 14 
(s, 2H), 7.34 (m, 5H). 

DCS 3] 4-[i-^>^^^;Ufc;i/-(3R,4S)--ryyatf 'jf>m 



oX 



CO,Me 



i > sw*-'* or, 4S) -r v y □ tf u x > v- (210 - tf □ 

iJy-j^^y-Jl/ (312 mg, 0.64 mmol), 4-fc HP j*?^ XX 

"5MI/ (67ml, 0.10 mol)RTfhV7±~)V7*Z t 74> (184 mg, 0.70 mmol) 

CD THF (7 ml) Jg&fcgSifCStT, 0 'CTflH^TfcDIAD (138 ml, 0.70 mmol) 

90 



BNSDOCID: <WO_02053534A1 J_> 



WO 02/053534 



PCT/JPO 1/1 1641 



)v io g ]. s\tt>/mmx?ji, (4/D a&hfcOMM (321 m , m%) 

'H-NMR (CDC1 3 ) 5 : 1.01 ( S> 6H), 1.03 (s, 3H), 2.23 Od, IH), 2.63 On, 
1H), 3.61 (d, J = 12.5 Hz, IE), 3.80-4.27 On, 4H), 4.84 (br, 1H), 5.01 a 
nd 5.08 (ABq, each J = 12.2 Hz, total 1H, amide isoiers), 6. 75-6.87 On, 
310, 7.19-7.63 (m, 15H). 

US 4] 4-[(3R,4S)-^V7°nlfUx>v^v-(2R)-tfnU^;i,^ 



4-[l-^>^^^*;^-;i/-(3R, 4SW WD tf U^>v^v-C2R)-h° 
□ iJ^Wh^ylfeltl ^fji, XXtMI/ (2.37 g, 5. 76 mmol) TkZ$ 10* 
A C ^^^A/^ (240 mg ) £ x*/-;u (170 ml) fcJHSU S«mfl|# 
TTl0F^7(c^t:^fT5. W»jL, M®mi£T\zWkMiTZ a ®*>n 

100 g], *Dn*;W>/7izh> (20/1)] gSE^D^S^ (930 mg, 53*) 

■H-NMR (CDC 1 3 ) 6 : 1.35 (s, 3H), 1.50 (s, 3H), 3.02 (dd, J = 13.7, 4.1 
Hz, 1H), 3.13(d, J = 13.7 Hz, IH), 3.58 (t, J = 6.3 Hz, 1H), 3.88 (s, 3 
H), 3.90 (dd, J = 9.3, 6.6 Hz, 1H), 4.02 (dd, J = 9. 5, 3. 9 Hz, 1H), 4.74 
(d, J = 5.6 Hz, IH), 4.79-(m, IH), 6.90 (d, J = 9.0 Hz, 2H), 7.98 (d, J= 
9.0 Hz, 2H). 
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[IS 5] 4-[(3R,4S)-1 > yyPtrUx>^^^-l-[2-(2-^^7x-;i/T 




2-(2-^5 t ^7x-;U75V)-6-^>y+*l/WiF« (184 rag, 0.651 mmo 
1), 4-[(3R,4SW yyotf Ux>> 5 ^>-(2R)-tfPU^-;M h*~>]£E# 
S j<^XXf^ (200 mg, 0.651 mmol), EDC • HC1 (187 mg, 0.977 mmol), 
1-t H04 t 5/^>yhU7»/-;i/ (132 mg, 0.977 mmol) Rtf hUX?VP7S> 
(0.45 ml, 3.26 mmol) ©*g-&'$j£DMF (10 ml) 4«> ^T22P#fMi$-f 3o 
S^^tKtK (30 ml) @^Mx^;i/Ti4ttS1-i>o ftM£7K&&aWn 

> (5/l)]fcT#^Sl/gg4& (389 mg, 100%) Zm&YW? rX£LT# 
fc. 

'H-NMR (CDClj) 6 :1.32 (s, 3ED, 1.40 (s, 3H), 2.35 (s, 3H), 3.67-3.78 
(m, 4H), 3.79 (s, 3H), 4.13 (dd, J = 9.8, 1.9 Hz, 1H), 4.43 (dd, J = 9. 
8, 3.4 Hz, 1H), 4. 68 (s, 1H), 4.80 (d, J = 6. 1 Hz, 1H), 4.89 (t, J = 5.4 
Hz, 1H), 6.76 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 8.1 Hz, 1H), 7. 07 (d, J 
= 7.3 Hz, 1H), 7.13 (s, 2H), 7.21 (d, J = 7.3 Hz, 1H), 7.29-7.38 (m, 2 
H), 7.93 (dd, J = 7.1, 1.7 Hz, 2H), 8.05 (d, J = 8.1 Hz, 1H). 
MS (ESI) m/z 572 (M*+l). 

[IS 6] 4-[(3R,4S)3,4-<V7 0 ntfU5 :f >^^>'-l-[2-(2-^5 1 ;i'7x-;i/ 
7$/)-6-^> > /^yu;U7-fe^;H-(2R)-tfO'J^XJl/^ h*5/]ft*SR 
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4-[(3R,4S)-<yyp^Ux>^^^-l-[2-(2-^^7x-jI,7$y)-6-^ 
;p (188 mg, 0.329 mmol) O THF (15 ml) «C0. 25 N NaOH (15 ml)£;to;L 

^Ti7^«#-r^ e ^ra^ffiTfcTOi-^o #e>n^ati n hci 
^ (H9' mg, si*) %m&mmy>itVT'&rzo 

IR (ATR) 2989, 2939, 1685, 1639, 1604, 1576, 1510 cm" 1 ; 
'H-NMR (DMS0-d 6 ) 5 : 1. 18, 1. 23, 1. 25 and 1. 30 (each s, total 6H, amid 
^ e isomers), 2.39 (s, 3H), 3.65 and 3.69 (each d, J = 6.1 and 5.4 Hz resp 
ectively, total 1H, amide isomers), 3.74 and 3.78 (each s, totallH, amid 
e isomers), 3.82 and 3.85 (each s, totallH, amide isomers), 3.92 and 3.9 
5 (each d. J = 7.8 and 6.1 Hz respectively, total 1H, amide isomers), 4. 
11-4.20 On,, 2H), 4:43 and 4.54 (m and t, J = 4.4 Hz, total 1H, amide iso 
mers), 4.74 (dd, J = 6.1, 2.4 Hz, 1H), 4.84 and 4.92 (each t, J ^4.4 an 
d 3.9 Hz respectively, total 1H, amide isomers), 7.00 (s, 1H), 7.02 (s, 
1H), 7.02 (s, 1H), 7.04 (s, 1H), 7.08 (d, J = 7.1 Hz, 1H), 7.19-7.25 (m, 
3H), 7.31 and 7.33 (each s, totallH, amide isomers), 7.79 (d, J = 7.8 H 
z, 1H), 7.86 and 7.89 (each dd, each J = 9.1, 2. 2 Hz, total 2H, amide is 
omers), 9.61 (br, 1H) ; 

. MS. (ESI) m/z. 558 (M*H) ; . • = - 

Anal. Calcd for C 31 H 3l N 3 0 7 • 0. 7H 2 0: C, 65. 30; H, 5.73; N, 7.37. 
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Found: C, 65.46; H, 5.6.7; N, 7.04. 

mmm 1 o 

4- [ (3R, 4S) -5? k F P * v-1 - [2- (2-p< 3VP7 x r;i/7 5 7 ) -6-^ >^+hl/ ' J ^ 
7ii5 1 Jl/]-(2R)-tfD'J> ? -;U^ h+'>]^m#M : 
iXm 1] 4-[(3R,4S)-^k KP4 1 v'-l-[2-(2-^5 i ;P7x-;i/T$ /)-6-^> 
y^yU;UTii^;W-(2R)-bfDU^r:;Mh^'>]^mS^ *?)V X75^ 



4- [ (3R, 4S) 7 7P fc? U x> 5>*-* 5M- [2- (2-* 5P;i/7x~;i/7 5 7 ) -6-^ 

>7^7u;i/7-fe:?;w-(2R)-kPU> J -;i/^K^'>]^m#^ *3=-;i/ ixf 

;|/ (201 mg, 0.352 mmol) RmcWZZmALtc-*? S -)V (20 il) CD*g£ 

(30m l ) zbnz.wMx.^mt&mTZo mmmmn mt^m?- h u 7 atks. 

^1 (144 mg, 77*) ST^TXiltfL (*^tl«^n^0Dffil3^ 
[X@ 2] 4-[(3R,4S)-vk h*P^>'-l-[2-(2-^5 i ;P7x-;P75y)-6-^> 

v* u ^7-fe^;w - (2R) - tf p u >>-;m h 



4-[(3R, 4S)-^kHP+->-l-[2-(2-^^;i/7x3i;P75y)-6-^>y^yu 
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0.271 no 1)® THF (4 ml) »»|C0.25 N NaOH (4 ml) *iDAMT?21l^iaffi^ 

W^7A^DTh^77^-7: [i?nn^A/^^;-;v (io/i)] Tffl 
fiLSSfcj (24 mg, 17X) &tfi7 ; E^77^ilT^. 

IR (ATR) 3205, 3060, 2937, 1687, 1639, 1604, 1576, 1512, 1487, 1439c 
nf'; 

'H-NMR (DMS0-d 6 ) 5 : 2.30 (s, 3H) , 3.39 (m, 1H), 3.65-3. 80 On, 3H), 4. 
00 (d, J = 2.9 Hz, 1H), 4.04 (s, 1H), 4.15-4.23 Ofl, 2H), 4.30 (d, J = 3. 
9 Hz, 1H), 5.08 (br, 2H), 7.02 (d, J = 8.8 Hz, 3H), 7.07 (t, J = 7.3 Hz, 
1H), 7.23 (d, J =7.6 Hz, 3H), 7.30 (s, 2H), 7.80 (d, J = 8.1 Hz, 1H), 
7.86 (d, J = 8.8 Hz, 2H), 9.60 (br, 1H). 

MS (ESI) m/z 518 (M + +l). 
^«J1 1 

4-[(2S,4S)-l-[2-(2-^5 1 ;i/7x-;i,75/)-6-^>y^^U JlT±^M-4- 
C±S 1] (2S,4S)-l-tert-7>^^;pfc;M-(2-^-75 1 ;i/^>/)-2-tfn 

ice 

. . <2S, 4S)-l-tert-y h^;>^;>#^>-4-fc FP^v-2-tfO >J S?n JU* JUtf> 

K 1*7^ (4.22 g, 17.2 nol). 2-^7h-;K2.73 g, 18.9 mmol) 
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Rl^MJ7xz:;W7*^7-r> (4.96 g, 18.9 mmol) (D THF (80 ml) jfflfclc, 
a3(HSt«ET» £ilT?flR#Tk: DIAD (3.72 ml, 18.9 mmol) £2ra;?L SfiT?— Bffe 

A^DTf^^W'-fcTfMSl, [isVtitffr 600 g], ^7DD*M/||if 
>!' (10/1) «E^«kOajaHl (5.37 g) &7 ; e;U7TXiLT#fco 

CIS 2] (2S,4S)-l-tert-7 > h^>-^;^-;|/-4-(2-^75 1 ;i/^e/)-2-tfn 




(2 S , 4S) - 1 - 1 er t -7* h * l/% )V$ =. JI/-4- (2-^- 7 *» -2- fcf D U 5?— ;P 

X7.t-;P (5.37 g) © THF (116 ml) ^t0.25 N NaOH (1 
16 ml, 29.0 mmol) *Jn;iMT?Hftft#'r*. R**ft«flETfc««i;T» 

6n*M&^**->-^on*;^*>5|||SftbtMI« [4.44 g, 85* (2 step 
s)] Samttt*ibT#fc. 

'H-NMR (DMSO-d 6 ) 5 : 1.37 and 1.41 (each s, total 9H, amide isomers), 
2.26 (d, J = 13.9 Hz, 1H), 2.65 (m, 1H), 3.47 (d, J = 11. 5 Hz, 1H), 3.81 
On, 1H), 4.30 On, 1H), 5.14 (m, 1H), 7.02-7.86 (m, 7H). 
[IS 3] (2S,4S)-l-tert-7h^v^;^-;i/-4-(2-^7^;i/^>')-2-k!P 
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i 

boc 



OS..4S)-l-tert-yh*^*'^ry^(2-^75 t ^*->)-2-i;DUs;= < H, 
*;W*>» (1.12 g, 3.13 mmol) © THF (30 ml) ®mz 0 TC»Tfc#7>- 
3^1*^:7 w H (0.63 ml, 6.3 nol) £Jn;L, £&*i£&£50 *CT1. 5B# 
fSWg#T3o R*tt*aSlk;o TO£PU * (20 ml)^Jn^T^x^;H?tt 

icTHfiL, OU*y;w 50 gL ^Dn*M/^/-;p (50/1) 

d.io g , loo*) ztimmmtLxntc. 

'H-NMR (CDCI 3 ) d : 1.48 (s, 9©, 2.45 On, 1H), 3.58-4.80 On, 4H), 5.01 
(br, 1H), 7. 04-7.99 (m, 7H). 

[18 4] 4-[(2S,4S)-l-tert-7h^^;i,fe;M-(2-^7^^^)-2- 



boc 



(2S,4S)-i-tert-7h^^^-;W4-(2-^7^^v)-2-ifnu^-;i, 
*ZJ-)V (640 mg, 1.86 mmol), 4-k Kn^^jRSK I7f)l/ (28 

3 mg, 1.86 mmol) RZfb U 7i=*7*77-f > (488 mg, 1.86 nol) ©THF 
(18 ml) lit ftttftttT, nTgWW5 DIAD (0.37 ml, 1.86 mmol) 
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gh s\*D->/tmx.?)V (2/1) ft&ckBffJBtt (830 mg, 93%) 

'H-NMR (CDC1 3 ) 6 : 1.49 and 1.51 (each s, total 9H, amide isomers), 2. 
34 On, IB), 2.53 (d, J = 14.2 Bz, IB), 3.72-3.85 (m, IB), 3.86 and 3.87 
(each s, total 3B, amide isomers), 4.17 (m, IB), 4.26-4.52 On, 2B), 5.06 
(br, IB), 6.87 (d, J = 8.8 Bz, IB), 6.94 (d, J = 8.8 Bz, 2B), 7.04 (br,2 
H), 7.33 (t, J = 7.3 Bz, IB), 7.42 (t, J = 7. 3 Bz, IB), 7.64-8.02 On, 5 
H). - - 

[IS 5] 4-C(2S.4S)-4-(2-^-7^;^^)-2-lfDU^-;M h*5/|£A* 



4- [ (2S, 4S) -1 - 1 er t-7 h */% - (2-f- 7 */) -2- fcf P U v 5 - 

;M h^lftASK ^5 1 ;i/ l^f^ (870 mg, 1.74 mmol) 0D^k^5 1 l/> 
(24 ml) ^l:h'J7jl/tDSt (6 ml) £fln;L, Efctt&^T— BfeftJ*?" 
5. >5«^MJET^^bTf#e>n§^fc, *»TT1 N NaOB^SP^TT 

m^hu*>ATte»ft, «£ETfc*«*g*'r*. #6n*aa*->u*^ 

;^fflv^*^A^oTh^7^-(cT»mb [5/>j*y;noo g]> a*+t> 

/BKx^fc (2/1) St^J:Om« (750 mg, 100SK) ^IMttilTifc. 

'B-NMR (CDC1 3 ) <5 : 1. 99 (dd, J = 14.2, 5.6 Bz, IB), 2.48 (m, IB), 3.22 
(dd, J = 12.2, 4.6 Bz, IB), 3.43 (d, J = 12.5 Bz, IB), 3.67 (m, IB), 3.8 
6 and 3.87 (each s, total 3B, amide isomers), 4.11 (m, 2B), 5.04 (m, 1 
H), 6.83 (d, J = 8.5 Bz, IB), 6.89 (d, J = 8. 8 Bz, 2B), 7.07 (d, J = 2.0 
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Hz, 1H), 7.12 (d, J = 9.0 Hz, 1H), 7.33 (dt, J = 8.1, 1.2 Hz, 1H), 7.44 
.(dt, J = 6.8, 1.2 Hz, 1H), 7.70 (d, J = 8. 1 Hz, 1H), 7.75 (dd, J = 9.0, 
5.1 Hz, 2H>, 7.90 (d, J = 8. 5 Hz, 1H), 7.96 (dd, J = 6.8, 2.0 Hz, 2H). 
ixm 61 4-[(2S,4S)-l-[2-(2-^^7i-^75y)-6-^>y^-jtyu;i'7 
^^I/]-4-(2-^7^^v)-2-tfDU^;M h^lfl *?)V xx 




2-(2-^^7a:-;i,T$/)-6-^>^ 1 4.y U; p M (u , fflg> „ 5Q ^ 
1)\ 4-C(2S,4S)-4-(2r^:7^^ 

;Px^t=-;P (189 mg, 0.50 mmolK EDC • HC1 (144 mg, 0.75 mmoDy HOBT (101 
^mg, 0.75 mol)&tfhUX5P;U75> ( 0 .35 ml, 2.50 mo\)<DM1$®*W (10 
ml) ^-C16R#TO^-r5. M^fe^ (30 ml)fo&#\ @t&x^T 

7 -*-*^> ^oD^M/7-kb> (5/0] -zftmmmvmm® m mg,9 

7«) ^feT^;i/7 7X t bxmzo 

'H-NMR (CDC1 3 ) 5 : 2.35 and 2.36 (each s, total 3H, amide isomers), 2. 
38 and 2.57 (m and d, J = 14.5 Hz, total 1H, amide isomers), 3.74 (s, 2 
H), 3.86 (s, 3H), 3.88 and 3.94 (m and dd, J = 12.7, 5.2 Hz, total 1H, a 
mide isomers), 4.17-4.31 (m, 2H), 4.56 (dd, J = 9.3, 3.7 Hz, 1H), 4.65 
d, 1H), 5.12 (br, 1H), 6.83 and 6.86 (br and d, J = 8.8 Hz respective! 
• y ' totaI 1H, amide isomers), 6.97 (d, J = 8.8 Hz, 1H), 7.04-7.13 (m, 4 
H), 7.22 (d, J = 7.3 Hz, 1H), 7.26-7.33 (m, 2H), 7.35 (d, J = 8.0 Hz, 1 
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H), 8.39 (t, J = 8.1 Hz, 1H), 7.44 (t, J = 6. 9 Hz, 1H), 7.67 (d, J = 8. 1 
Hz, HO, 7.74 (t, J = 10.3 Hz, 2H), 7.94 and 7.98 (each d, each J = 8.6 
Hz, total 2H, amide isomers), 8.08 (d, J = 8.6 Hz, 1H). 
MS (ESI) m/z 642 (M + H). 

[IS 7] 4-[(2S,4S)-l-[2-(2-/5 1 ;i/7x-^75y)-6-^>\/+-y-l/U;i/T 




4- [ (2S, 4S) -1- [2- (2-*^)V7 x. ~ )V7 $ ;)-K>^t > ; U )VTttM - 
4-(2-^75 i ;^^'>)-2-trDU> ? -;M h**>]3fcA« XX 5^ (31 

2mg, 0.486 mmol) <Z) THF (20 ml) N NaOH (20 ml) SftliL tjSTfl 

BMS-fc-fS. ffifflgrBSMJEEatJISu 7jc^> fcffiSS&bTSISft (253 mg, 835K) 

IR (ATR) 3060, 2941, 2879, 1682, 1639, 1603, 1576, 1510, 1439 cm" 1 ; 

'H-NMR (DMSO-dj) 5, : 2. 30 (s, 3H), 2.31-2.44 On, 1H), 3.78 (s, 2H), 3.8 
6 and 3.89 (each s, total 1H, amide isomers), 3.99-4.78 (m, 5H), 5,25 and 
5.32 (each m, total 1H, amide isomers), 7.02-7.10 (m, 4H), 7.16 (dd, J = 
9.2, 2.2 Hz, 1H), 7.24 (m, 1H), 7.25 (s, 1H), 7. 27. On, 1H), 7.33-7.38 
(m, 3H), 7,46 (t, J = 7.1 Hz, 1H), 7.77-7.89 (m, 7H), 9.62 (br, 1H). 

MS (ESI) m/z 470 (M + +l) ; 

Anal. Calcd for C 38 H 33 N 3 0 6 • 1 . 0H 2 0 : C, 70.68; H, 5.46; N, 6.51. 
Found: C, 70.51; H, 5.41; N, 6.27. 

mm 1 2 
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4-[(2S,4S)-l-[2-(2-^5 1 ;i/7a:-^75/)-6-^>y^-y-^U;l,7-ir^]-4- 
[IS 1] (2S,4S)-l-tert-^h^v^;^-;M-7xy^^-2-lfoU 

<>h. 

boc 

(2S,4S)-i-tert-^h^5/*;pji?r:;M-fch\n+^2-ifoU5?^*;pj|?> 
M *?)V I7f^ (4.69 g, 19.1 aol), !7x/-;P (1.98 g, 21. 0 mmol) 
S«hU7irjV7^7^> (5.51 g, 21.0 mmol)© THF (80 ml) Mfc, 
^BTjgj^Tfc DIAD (4.13 ml, 21.0 mmol) RfoWi&m. 

M«x*;i, (lo/i) mzQmmm (5.3i g, 86*) ft«ft««*ibT#)t. 

'H-NMR (CDClj) 6 : 1.43 and 1.48 (each br, total 9H, amide isomers), 
2.48 (m, IB), 3.75 (br, 3H), 4.42-4.96 On, 2H), 6. 88-7.35 On, 5H). 
[IS 2] .(2S,4S)-l-tert-yh^v^;^ri;W-7xy^v-2-h 0 nU>?z:;i, 

boc 

(2S, 4S) -1-ter X-y V 4r '>tJ)Uti-))r4-7 x J *~>-2- tf P U v~ > 
... - Bt * X*x;i*. (5. 31 g, 16.5 mmol) ©THF (132 ml) mmzO. 25 N ffaOH 
(132 ml, 33.0 mmol) £Jn*., Ej6*fcMT?HftK#"r<5. ^/fc^MJET 
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(2.96 g, 58*) &afii»fttt»*iLT#fc. 

'H-NMR (DMSO-d 6 ) 6 : 1.36 (s, 9H), 2.16 (d, J = 13.2 Hz, 1H), 2.56 (m, 
1H), 3.46 (m, 1H), 3.71 (dt, J = 12.0, 5.4 Hz, 1H), 4.26 (dt, J = 9.5, 
7.1 Hz, 1H), 4.99 On, 1H), 6.85 On, 2H), 6.94 (t, J = 7.3 Hz, 1H), 7.28 
(t, J = 7.3 Hz, 1H). ....... 

DDg 3] (2S,4S)-l-tert-7>^v*^fc;V-4-7xy^v-2-tfnU^r:;l/ 




(2S,4S)-l-tert-^h^^;i/7}?-;M-7xy^^-2-lfoU^-;^;i/^> 
61 (2.39 g, 7.76 mmoOOTHF (50 ml) fflmt. 0 c CTffi#Tfc^^>-> ? ^5 1 
;i/X;P7^ H (1.55 ml, 15.5 mnol) Sin*., Kffig^ifcSITOgtri 0#\ $ 

e»{c5o "ct 2&ikhr#t*. Kmm&o rc^u * (30 mosjo&TH* 
77^-i:Tiib ['>>j*yMo g], (50/1) git 

'^DffH* (2.83 g, 100%) &m&mVttotlsTWt. 

'H-NMR (CDCI3) <5 : 1.47 (s, 9H), 1.95 (br, 1H), 2.36 On, 1H), 3.56-3.7 
4 On, 3H), 3.89-4.52 On, 3H), 4.85 (br, 1H), 6.84 (dd, J = 8.8, 1.2 Hz, 
2H), 6.97 (t, J = 7.2 Hz, 1H), 7. 29 (t, 2H, J = 7. 8 Hz). 
[Xm 4] 4-[(2S,4S)-l-tert-yh^ix^;i / ^-;W4-7xy^V-2-tfoU> ? 
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boc 



(2S,4S)-l-tert-7>^^;^-;M-7x/^->-2-^PUv-;M^ /- 
^ (1.16 g,3.25 mmol), 4-k Kn*5/§fcfi#it l7f;P (494 mg, 3.2 

5mo1) SIX hU7xzMX7^> (852 mg, fc-25 mmol) ©2I£%£THF (3 
O ral) ftftftfflTOTWtlsftfttg DIAD (0.64 ml, 3. 25 mmol) S^T 

D7^57^-lCTMtb [>"J*y;i/200 g], *Dn*;l/V7-fe h> (20/ 
1) (2.07 g, 100*) **fij|li«*&tLT»>t. 

^ 'H-NMR (CDClj) 5 : 1. 56 (s, 9H), 2.30 (m, 1H), 2.47 and 2.49 (each br, 
total 1H, amide isomers), 3.69-3.80 On, 3H), 3.88 (s, 3H), 4.08-4.49 On, 
2H), 4.94 (t, J = 4.9 Hz, 1H), 6.82 (d, J = 8.1 Hz, 2H), 6.96 (m, 3H),7. 
27 (m, 2H), 7.96 (d, J = 8. 1 Hz, 2H). 

[XS 5] 4-[(2S,4S)-4-7x/^>'-2-lfDU^-;Mh^v]^iTO 



4- C(2S, 4S) -1-tert-y h+y^j;^-;M-7x / *m-2- tf P'J v~;M h * 
v]£m#^ *3=W i^fJl' (2.02 g, 3.25 mmol) CD m^J-Vy (100 ml) 
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mmzh^yj^umm (20 mo sad*, &mremwsLW?z. Rj&n&to 

0«lt§o fflt&W&trvy (50 uDttKL, 1 N NaOHT«fe#r' 

!fyy^-\zxmUV [->U*y;W0 g], ^DD*;VV7izh>(10/l)~#cr 
D^A/^^/-;i- (10/1) ^t^SMMtl (970 mg, 9120 £^£M«I<*:U 

'H-NMR (CDCI3) 6 : 1.88 (dd, J = 12.9, 4. 3 Hz, 1H), 2.39 (qq, J = 6.8, 
6.8 Hz, 1H), 2.83 (br, 1H), 3.19 (dd, J = 12.0, 5.1 Hz, 1H), 3.33 (d, J=. 
12.0 Hz, 1H), 3. 64 (m, 1H), 3.87 (s, 3H), 4.07 (m, 2H), 4.88 On, 1H),6.8 
6 (d, J = 8.5 Hz, 2H), 6.90 (d, 1 = 7.1 Hz, 2H), 6.94 (d, J = 7.3 Hz, 1 
H), 7.26 (d, J = 7.3 Hz, 2H), 7.96 (d, J = 9.0 Hz, 2H). 

. [x@ 6] 4-[(2s,4s)-i-[2-(2-^5 i ;i'7xn;vy^y)-6-^>y^/ij;v7 




2-(2->f/l'7iZjP75y)-6-^>y^ > /U;« (351 mg, 1.07 mmo 
1), 4-[(2S,4S)-4-7x/*v-2-£DUv-;!^ h^y]^lft/^JH7f 
;V (303 mg, 1.07 mmol), EDC • HC1 (308 mg, 1.61 mmol), HOBt (218 mg, 1.61 
mmol) RZShVx.^JV75.> (0.74 ml, 5.35 mmol) ®^tf£DMF (10 ml) 

^mm^mmmw-r^o (30 mmc&if, stx^itti 
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mm® (640 ing, 100*) &n&to#mtLTmt. 

'H-NMR (CDCl,) 6 : 2. 1 7-2. 52 (m, 5H), 3. 68-3. 80 (m, 3H), 3.86 (s, 3H), 
3.88 (m, ID, 4.12-4.29 On, 1H), 4.53 (dd, J = 13.0, 3.9 Hz, 1H), 4.62 
On, 1H), 4.97 On, 1H), 6.80 (d, J = 7.8 Hz, 2H), 6.86 (d, 1 = 9.1 Hz, 1 
H), 6. 95-6. 99 On, 2H), 7.07 (t, J = 8.1 Hz, 2H), 7.21-7.33 On, 5H), 7.39 
(d, J = 8.1 Hz, 1H), 7.94-7.99 On, 2H), 8.01 (s, 1H), 8.08 (d, J = 8.3 

Hz, 1H). 

MS (ESI) m/z 592 (M*+l). 

[Jim 7] 4-[(2S,4S)-l-[2-(2-^^;i/7x-^75y)-6-^>\/^/U;i/7 
tfJi/]-4-7x;^y-2-t:niJy- / lM h^vJMfi 




4-[(2S, 4S)-l-[2-(2-X^;P^x~;i/7^ y)-6-^>\/^itV>J )V7^)V\- 

4- ^x/^r$/-2-tfDU^n;i,^h^i/]^m#m ^f^ X^ (640 mg, 1. 
07 mmol) CO.THF (30 ml) «Hftfc0.K N NaOH (30 «T14R#|BHft# 
*T*. SM^MffTi:IHt5o ^?ifcl N HCl*j&DAT*fffijgft4«JEit 
«L ME«LTii#| (366 mg, 60%) %W$&M7& i fa b. L/T# 

IR (ATR) 3060, 2985, 2941, 1687, 1639, 1603, 1576, 1489, 1439 cm" 1 ; 
'H-NMR (DMS0-d 6 ) 6 : 2.17-2.25 (m, 2H), 2.30 (s, 3H), 3.39-4.27 (m, 7 
H), 5.09-5.20 On, 1H), 6.93 (d, J = 7.8 Hz, 2H), 7.01-7.10 On, 5H), 7.2 

5- 7. 33 (m, 7H), 7.80-7.89 (m, 3H), 9.64 (br, 1H). 
MS (ESI) m/z 470 Qtil) ; 
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Anal. Calcd for C M H,,N,0 6 • 1.0^0: C, 68.56; H, 5.58; N, 7.05. 
Found: C, 68.77; H, 5.61; N, 7.00. 

mmmi 3 

4-[(2S, 4s)-4-7;^n-i-[2-(2-^^;i/7x-;i/75 y)-5-^>y^+hyu J17 



4-tHo^ri/-3--hD7xrj^ (2.0 g, 10.1 mmol) £ **S-)Wb 
;PX> (1:10, 55 ml) b U * ! ?)V$'V)H?TV*?> (2.0 MA^+h 

«£g£bTHMl (2.15 g, 10036) SffiBIfetlTifc, (*fb^tt 

'H-NMR (CDC 1 3) <5 : 3. 63 (s, 2H), 3.72 (s, 3H>, .7.13 (d, J = 8.5 Hz, 1 
©,7.52 (dd, J = 8.8, 2.2 Hz, 1H), 10.53 (s, 1H). 



4-tFn^y-3-"hD7x^« X*x;i- (2.15 g, 10.1 mmol) 

Rtf 535 mm (2.15 g) £ (100 ml) Ml, & 

«ffiTfc»f«£SSLT«®t& (1.72 g, 93%) fcftfiHTBtotLTfcfc. C*ft 
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3-75/-4-hHD^y7i-jl,ii ^;HXf^ (1.72 g, 9.49 mmol) 

£ ^^y~;u (ioo mo fc»«[U m^mwr^^v^yym o-hu^ 

(1.91 ml, 14.3 ipmol) *JDA v 24«FlW3B!iTi»W*. ■ KfSttlc*flrfBz^c« 
(Sfi) (3. 49 g, 16. 1 mmol) §Jn*. v £ SfcEJfcS£fc£2. 5l5M£$rejI# 

4 *>/l»x^ (2/1) tt&kDWBtt [2.33 g, 83*(2 steps)] ZMmft® 

'H-NMR (CDCU 5 : 2.35 (s, 3H), 3.686 (s, 2H), 3. 692 (s, 3H>, 6.93 (b 
r, 1H), 7.02 (dd, J = 8.3, 1.7 Hz, 1H), 7.07 (t, J = 7.3 Hz, 1H), 7.22 
(d, J = 7.6 Hz, 1H), 7.25 (d, J = 3.2 Hz, 1H), 7.30 (dt, J = 8.6, 0.5 H 
z.lH), 7.38 (d, J = 1.5 Hz, 1H) , 8.05 (d, J = 8.1 Hz, 1H). 

era 4] 2-tt-*j-)V7x.-)VT^;)-$-^yv*vvv)mm<D&f& 




2 g, 7.86 mmol) £THF (40 ml) fc»*U Mil^TfcO. 25 N NaOH (40 ml) 
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.gjBtt (894 mg) ^I^ittf^ibTifc. 

vo&mmwi, WBETfcmk&v&CmMto a.os g) gbjr* 

88X)<hLTf#fco 

'H-NMR (CDC 1 3 ) <5 : 2. 29 (s, 3H), 3.50 (s, 2H), 6.96 (dd, J = 8.1, 1.7 

Hz, 1H), 7.09 (t, J = 7.6 Hz, 1H), 7.23 (in, 3H), 7.36 (d, J = 8.1 Hz, 1 
H), 9.46 (br, 1H), 12.28 (br, 1H). 
IXm 5] 4-[(2S,4S)-4-^;l/^0-l-[2-(2-^5 1 ;W7x-;i/7$y)-5-^>y 




2-(2-^^;V7xn;PT5y)-5-^>^1tl/>j;UM (282 mg, l.Ommolh 
4-[(2S,4S)-4-7;^D-2-fcfPU^-;Mh^>']^m#m JLXzrfr (2 

53 mg, 1.0 mmol), EDC • HC1 (288 mg, 1.5 mmolh HOBT (203 mg, 1. 5 mmol) 
mfibVX?-)V7*> (0.70 ml, 5.0 mmol) £DMF (5 ml) M"T!18l$|IMft 

wrz>. KfowtzMz&g, wtm^MzTrnm-rz. attics**, 

g], ^nn^;i/A/7-feh> (lO/l) §ft#£D$l» (405 mg, 7890 £Mfi7 

'H-NMR (CDCl 3 ) 6 : 2.03-2.26 On, lH), 2.49 (s, 3H), 2.53 (dd, J = 19. 

108 

BNSDOCID: <WO__02053534A1_L> 



WO 02/053534 



PCT/JP0 1/1 1641 



5, 15.1 Hz, HOI 3.63-3.82 On, 3H), 3.87 (s, 3H), 3.92 (d, J = 9.5 Hz, 1 
H), 4.02-4.15 (m, 1H), 4.50-4.64 On, 2H), 5.29 (d, J = 52.7 Hz, 1H), 6.8 
6and 7.03 (each d, J = 8.8 and 8.3 Hz respectively, total 1H, amide isom 
ers), 7.99 (d, J = 8.8 Hz, 2H), 7.08 (t, J = 7.6 Hz, 1H), 7.21-7.34 Ob. 
5H), 7.96 (d, J = 9.0 Hz, 2H), 8.01 (t, J = 8.1 Hz, 1H). 
MS (ESI) m/z 518 (M*+l). 

[Xm 6] 4-[(2S,4S)-4-7;^D-l-[2-(2-^^7x-;i/T$7)-5-^> l / 




4-[(2S,4S)-4-7;^n-l-[2-(2-^^7x-;i,7$y)-5-^>V > ^yiJ;P 
^ T^M-2-\du U h+^ftAW X^^;K405 mg, 0.783 

mmol)£ THF (20 ml) fc»*U 0.25 N NaOH (20 iDftJp^ ftftTlUMI 

w?z>6 Rfefc*ffiETFiz®mm%LTnic>nzm&\zi n Hci^jn^T^^ 

T 3„ ft&nsttMtteEffift. *m MfiEttiiL«8« (200 mg, 81iO £ 

IR (KBr) 3423, 3251, 2973, 2941, 1685, 1643, 1579 cm"'; 

'H-NMR (DMSO-d,) 5 : 2.18-2.24 (m, 2H), 2.30 (s, 3H), 3.58-4.72 On, 7 
H), 5.38 and 5.44 (each m, total 1H, amide isomers), 6.98 (d, J = 8.3 H 
z,lH), 7.02-7.13 On, 4H), 7.19-7.28 On, 3H), 7.37 (m, 1H), 7.78 (d, J = 
8.8 Hz, 2H), 7.87 (d, J = 8. 8 Hz, 2H), 9.72 (br, 1H). 

MS (ESI) m/z 470 (M + +l) ; 

M * L Calcd for C 28 H 26 FN 3 0 5 • 1. 1H 2 0: C, 64. 26; H, 5, 43; F, 3. 63; N, 8. 03 
Found: C, 64.07; H, 5.34; F, 3.66; N, 8.01. 
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mmm 1 4 

4- [ (2S, 4S) -1 - [4- (2-^ >V*D- V U )V7 5 J ) 7 x.ZL)Wt^)V] -4- 7)l*n- 

J* 




2-7PO^>y^1j-V-;i/ (1.00 g, 6.51 mmol) Rtf 4-75/7i^H^ 
X3^W IXf^ (1.67 g, 6.51 mmol) £^>V>(10 mL) ^10BtF B WP^MT 

s. R>fi«fc7K*jiPA, i»x^;PTMim-r*. j*ta*&iaft^a 

(3 : i, v/v) 4-(2-^>>/^itv p >j;i/75y)7xx;i/@im x^p X 

7>^;W (2.08 g, 99 X) *JtfiHMMH£bT»fc. 

'H-NMR (CDC1 3 ) <5 : 1. 26 (t, J = 7. 1 Hz, 3H), 3.61 (2H, s), 4.16 (q, J 
= 7.1 Hz, 2H), 7.13 (td, 1H, J = 7.8, 1.2 Hz, 1H), 7.24 (td, J = 7.8, 1.. 
2 Hz, 1H), 7.31 (d, J = 8.5 Hz, 2H), 7.34 (dd, J = 7.8, 1.2 Hz, IB). 7.4 
9 (dd, J = 7.8, 1.2 Hz, 1H), 7.57 (d, J = 8. 5Hz, 2H), 7.67 (1H, broad 
s). 

MS (ESI) m/z 297 (M + +l). 

[is 2] 4-(2-^>"/^y;;i'75y)7xx;i/^m©^ 
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4-(2-^>>;wyj;v7$y)7i-^fi x&v xxtmu (2.08 g , 7.02 

mmol) £ THF (70 mL) fc»*U 0.25N NaOH (42.0 mL, 10.5 mmol) ZMUH 

unz&o ECfomz imiBatrnt* Eusm&m*o "cktin hci (somo k& 
mm-r^^mmv, i-(2-^>v : ¥^/^jiT5.y)y^-jmm a. 85 

g, 98 X) £@»«hLT#fc 0 

'H-NMR (DMS0-d 8 ) 6 : 3.53 (2H, s), 7.12 (t, 1H, J = 7.8 Hz, 1H), 7.21 

(t, J = 7.8 Hz, 1H), 7.25 (d, J = 8.5 Hz, 2H), 7.44 (d, J = 7.8 Hz, 1H), 

7.47 (d, J =7.8 Hz, 1H), 7.68 (d, J = 8.5 Hz, 2H), 10.56 (1H, s), 12.27 
(1H, broad s). 

MS (ESI) m/z 269 (M + +l). 

IXU 3] 4-[(2S, ^)-l-l4-(2-^>V^/V^7^y)yju-JV7±^j] / ]- 

4-(2-^>y^/.j;PT$/)^x-;H^^ (235 mg, 0.88 mmol), 4-[(4S)- 
7;^D-(2S)-tfDU^x;i,^ h^Ain xXrJV (222 mg, 0.8 

8 mmol), HOBt (24.0mg, 0.18 mmol) Xtf hV JL^JlT (0.18 mL, 1.31 
mmol) £ DMF (8.8mL) fc»fl?U EDC • HC1 (252 mg, 1.31 mmol) £2m;LS 0 
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Hit* 3. f#e>ft£JM£~>U#y;i'£JS^3#7£^DT h7*77^-T*» 
SSUa*+J-> -ffttX^P (1 : 2, v/v) «E#g;B 4-[(2S, 4S)-l-[4-(2-^> 

Vtt V U ;i/7 5 j ) 7 x - ;i/7ir f ;w -4- 7 □ -2- tf o y ^- ;m h * <>] 

£A«tt X7tJI/ (440 mg, 99 8!). effe7W7XtLT#feo 

'H-NMR (CDClj) <5 : 2. 14 (1H, m), 2.56 (1H, m), 3.63 (d, J = 15.1 Hz, 1 
H), 3.80 (d, I = 15.1 Hz, 1H), 3.87 (3H, s), 3.76-4.07 (3H, m), 4. 55 (1 
H, m), 4.64 (1H, m), 5.31 (1H, m), 6.99 (d, J = 8. 8 Hz, 2H), 7.12 (t, J 
=7.6 Hz, 1H), 7.23 (t, J = 7. 6 Hz, 1H), 7. 27 "Til, J = 8. 6 Hz, 2H), 7.33 
(d, J = 7.6 Hz, 1H), 7.48 (d, J = 7.6 Hz, 1H), 7.58 (d, J = 8.6 Hz, 2H), 

7.96 (d, J = 8.8 Hz, 2H). 

MS (ESI) m/z 504 (M + +l) . 

[1*1 4] 4-[(2S, &)-\-lk-{l-^yV*^P))W^J)7x.~)\,J^M- 
4-7 MD-2-lfDiJ *J-)V* h*is]$;&mm. ©£j& 




4- [ (2S, 4S) -1- [4- (2-^ >*/*tf- V* >J )V7 5 J ) 7 x-^T-fe^W -4-7;M" 
D-2-t!DiJ^W.h^i/]glf| xXf;P (440 mg, 0.87 mmol) 

£ THF (10 mL) fci£fi?U ^ST0.25N NaOH (5.24 mL, 1.31 mmol) 
Z>o Kfom*£UT*2mmmWLtz&, KJ^U^^O VX\ IN HC1 (30 ml) 

tt>&r>mM£kls, (388 mg, 91 %) ^ifeTWT^ttTfL 

IR (KBr) 3417, 3278, 3058, 2958,' 1681, 1644, 1604, 1573, 1513, 1459, 1 
423 cm" 1 ; 
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'H-NMR (DMSO-dj) <5 : 2. 24-2. 31 (2H, m), 3.63 (d, J = 15.6 Hz, 1H), 3.6 
8 (d, J = 15.6 Hz, 1H), 3.77-3. 92 (3H, id), 4.38-4.43 (2H, m), 5.44 (1H, 
i), 7.08 (d, J = 8.5 Hz, 2H), 7.12 (t, J = 8. 1 Hz, 1H), 7.22 (t, J = 8. 1 
Hz, 1H), 7.25 (d, J = 8.5 Hz, 2H), 7.44 (d, J = 8.1 Hz, 1H), 7.48 (d, J= 
8.1 Hz, 1H), 7.70 (d, J = 8.5 Hz, 2H), 7.88 (d, J = 8. 5 Hz, 2H), 10.57 
(1H, broad s), 12.63 (1H, s; broad s). 
MS (ESI) m/z 504 (M + +l); 

Anal. Calcd for C„H M FN 3 0 5 • H 2 0 : C, 63.90; H,~5.16; N, 8.28. 
Found C, 63. 96; H, 5.48; 7.86. 

mmmi 5 

4-[l-[3- ^uu-^-^y^\))^)V^)V7^y)y^~)V7±^-)V\-{^)- 
7MP-(2S)-trP U >>XJM h^mM^rM : 

[am 1] 3-^Dp-4-(3-r>Hu;^;i/fc;i/75 7)7x-;i/M x^;p 

CO z Et 

-1>F-)V-Z-Jj)Utf>m. (1.00 g, 6.21 mmol), 4-7$/-3-^DD7ir;i/ 
ffl® X3\>P IXfJk (1.33 g, 6.22 mmoD&tf hVJL^JVT^y (1.80 mL, 
12.9 miol) <D DMF (24 mL) mWL\Z EDC • HC1 (1.78 g, 9.28 mmol)»^, £ 
M£70 t:-e24B#F^m-r^, 0 £j»£jgfik:#^ * (30 mDJDx., m 

^77^r-icT*»SLA#-y-> -BUx^Ki : 1, v/v) M^J; 0 3-^ d n-4- 
(3-r>H'j;^;^xji,7^y)7xx;m^ x^;u ixfji^ (1.25 g , 56 
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'H-NMR (CDClj) 6 : 1.27 (t, J = 7. 1 Hz, 3H), 3.59 (s, 2H), 4.17 (q, J 
= 7.1 Hz, 2H), 7.23 (in, 1H), 7.30 - 7.34 On, 2H), 7.37 (d, J = 2. 0 Hz, 1 
H), 7.47 On, 1H), 7.91 (d, J = 2. 9 Hz, 1H), 8.16 (m, 1H), 8.32 (broad s, 
1H), 8.58 (d, J = 8.5 Hz, 1H), 8.82 (broad s, 1H). 
[IS 2] 3-^ a D-4-(3--f > F >J J^;^ZJl/7 5 ; ) 7 x - JV^O^^ 



(1.25 g, 3.50 mmol) <D THF (35 mL) Mt, $#Tfc 0.25N NaOH (21 mL, 
5.23 mmoDSJoA, K^SttSSfiT24B#IHUft^-r*. £Jfc$£0 ^T^Ttl 
NHC1 (30 ml) ta^, «fffiT§^ B B H *lt^L'T3-^DP-4-[N-(3-r>KU;i/^ 
M-JW75;]7x^H)i (1.05 g, 91 %) ■*fcfiHJW&fcUT#&; 

'H-NMR (DMS0-d 6 ) <5 : 3. 61 (s, 2H), 7.12 - 7.20 (m, 2H), 7. 24 (d, J = 
8.3 Hz, 1H), 7.44 (s, 1H), 7.47 (d, J = 7. 3 Hz, 1H), 7.67 (d, J = 8.3 H 
z,lH), 8.14. (d, J = 7.3 Hz, 1H), 8.29 (s, 1H), 9.32 (s, 1H), 11.75 (broa 
ds, 1H). 

[Xg 3] 4-[l-[3- ^ □ P-4-(3--f > H 'J;W;!/^nJH5 /) 7x -^7t 

^;u]-(4S)-7;i/^-p-(2s)-tfDU h*~>]£m« jlt.'t^o 
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8-^Dn^-(W>HU;p*^ = y P 75 -/ ) 7x ^ Hfit (i. 05 g, 3.19 mm 
ol), 4r[(4S)-7^*D-(2S)-KDU^ryP^h*5/]ftA»|| xx ^ ;u 
(0.81 g, 3.19 mmol), HOBt (86.3 mg, 0.64 mmol) ' RtfMJx5 t ;P7*5> (o. 
68mL, 4.79 mmol) CDDMF (30 mL) EDC-HC1 (0.92 g, 4.79 mmol)£iJD 

z.tc&, Rmm&mm vmommmft-rz. Kfommuizmm. ?k (30 

Tfc^b4-[i-[3- 2 o o-4-(3-r > K y /) 7x-;P7-t^ 
t JW-(4S)-7;^n-(2S)-ifpyv-;Mh^>']^m#^ x*if;p (0. 

73g, 40 S) ^fellitbT^. 

'H-NMR (DMS0-d 6 ) 6 : 2. 22 - 2. 36 (in, 2H), 3.70 (d, J = 16.1 Hz, 1H), 
3.76 (d, J = 16.1 Hz, 1H),3.80 (s, 3H), 3.82 - 3.97 (m, 3H), 4.39 - 4.44 

(i, 2H), 5,47 (m, 1H), 7.10 (d, J = 8.8 Hz, 2H), 7.14 - 7.25 (m, 2H), 
7.42 (d, J = 1-5 Hz, 1H), 7.47 (d, J = 7. 8 Hz, 1H), 7.66 (d, J = 8 1 Hz, 

1H), 7.90 (d, J = 8.8 Hz, 2H), 8.14 (d, J = 7.8 Hz, 1H), 8.29 (s, 1H), 
9.33 (s, 1H), 11.76 (broad s, 1H). 

IXm 4] 4-C1-C3- ^□D-4-(3-'f>Ky;i / ^;^- ;l/7$y)7:i . r:;l/Tir 

^;w-(4s)-7;i/^-p-(2s)-tfDu^-^^ b*>>mmm(D<kf8. 
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3 - 

H 

4-C1-C3- $ □ P-4-(3--f > H U ;) 7x-^7t?JW-(4 
S)-7;^o-(2S)-tfO'J h^'>]^m#H X^fJP (725 mg, 

1.32mmol) OTHF - (60 mL, 5 : 1, vA) mW.\Z 0. 25N NaOH (15.0 

mL, 3.75 mmol) £i0;L K^^^ST18^F^^T<5o KJtSSSSO t) 
T1NHC1 (20 ml) fcftg, *fffl-rS«fS*JttJ[» *«c«bii«£ETfc«:fllbT4- 

[i-C3- ^ dd-4-[(3--t > Hu;p*;^nju7$ /) 7x-ji/7w;w-4-^;w 

tU-2-liD ij S?=JW h+ *>]ftAfl (399 mg, 55%) £*&£@^£LT# 

IR (KBr) 3220, 2975, 1637, 1604, 1513, 14245, 1403 cm-'; 

l H-NMR (DMS0-d 6 ) 6 : 2. 27 - 2.33 (m, 2H), 3.60 (d, J = 15.9 Hz, 1H), 
3.76 (d, J = 15.9 Hz, 1H), 3.81 - 4.05 On, 3H), 4.40 - 4.49 On, 2H), 5.4 
7 On, 1H), 7.06 (d, J = 8.6 Hz, 2H), 7.15 - 7.21 On, 2H), 7.24 (d, J = 8. 
2Hz, 1H), 7.43 (s,- 1H), 7.48 (d, J = 7.8 Hz, 1H), 7.68 (d, J = 8.2 Hz, 1 
H), 7.90 (d, J = 8.6 Hz, 2H), 8.14 (d, J = 7.8 Hz, 1H), 8.30 (s, 1H), 9. 
35 (s, 1H), 11.81 (broad s, 1H). 

FAB-MS m/z 550 (M + +l) ; 

Anal. Calcd for C 29 H J5 CIFN 3 0 5 • 3. 25H 2 0: C, 57. 24; H, 5.22; N, 6.91. ' 
Found: C, 57. 29; H, 5.55; N, 6.50. 

4-[(4S)-7;^P-l-[4-^ N+y-2-(2-^5 : ;V7xXJl/75 /)-6-^>y*+h/ 
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[18 1] 5-7MD-3-^ h*y-2-- hP7x/-M^ 




HOTOMe 
NO, 



3,5-x7;^P-2-- SDT-V-;U (8.29 g, 43. 8 mol) £10 N NaOH (13.1 
ml, 131 noDXff DMSO (25 ml) 50 "CT 5fc|HH8#-rs. 
tt&l NHC1 (200 ml) ffifcc^ ( 30 0 il)n!«|fflf*. iAffitt«ft 

»*jft*ifc^-(2 X 100 ml). l*H|T^i/9A^m «BETte»8l 

T«SlA#>-SSi^ (4;i) B&XQWM* (4.14 g, 51%) 

'H-NMR (CDCIj) 5 : 3.94 (s, 3 H), 6.28 .(dd, J = 10.5, 2. 7 Hz, 1 H), 6. 
41 (dd, J = 9.8, 2.7 Hz, 1 H), 10.92 (s, 1 H). 
[XS.2] ^>v;i/ 5--7)^D-3-^b^->-2--hD7a:-;i, x-5r;kz>£ 




BnO y^OMe 
N0 2 



5-7;ktn-3-* h^^-2--hn7x/-> (4.14 g, 22.1 mol). - Hfc ^ 
>SW (3.2 ml, 26.5 MoDfttfiSafcfr (4.58 g, 33.2 mmol)£ DMF (20 

0 ml) 70 fe5P#WJI#-r*. * (200 ml) K«x5=- 

;u <soo'n)Tawt-*. (200 mi), **aar?^* 

S*7A^n?h^77^i;iiSbA^>-i|i^ (4:1) Sg^itjg 
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mm (6.13 g, loosio ztttofttotLTntt; 

'H-NMR (CDC1 3 ) <5 : 3. 86 (s, 3 H), 5.13 (s, 2 H), 6.35 (dd, J = 10.3, 
2.2 Hz, 1 H), 6.38 (dd, J = 10.3, 2.2 Hz, 1 H), 7.33-7.38 (id, 5 H). 
[Xg 3] 3-^>v ? ;U^v-5-^ h*y-4--hD7i;-M^ 



*>i»V 5-7>tD-3-^ h+J/-2-r hD7i-;P X— (5.35 g, 19.3 
mmol)£lO N NaOH (5.8 ml, 58.0 mmoD&tf DMSO (20 ml) 15P#PbTO£-T 
<5, EfoWl&l NHC1 (100 ml)£&iT, X-xJl' (300 ml) fCTft&ffiT 3, ttttl 
^^Mo^tK^ (2 x 100 ml)> MyKmm-nf^zy^AX'ttmW:, MJET 

^-\zxmmb^un^)VA-mm^)v u-.d m^-^mmm a.43 g, 27s) 

'H-NMR (CDCI3) 5 :3.81 (s, 3 H), 5.08 (s, 2 H), 6. 10 (dd, J = 10.8, 
2.2 Hz, 2 H), 6.37 (s, 1 H), 7.34 (m, 5 H). 



3-^>i^;i/^->-5-^ h^>-4-zbD7i;-^ (1.43 g, 5.20 mmol), & 
i^JU^A (1.08 g, 7.79 mo\)mS-7u^%m l^fJV (591 #1, 

6.24 minol)£ DMF (10 ml) ^T2 0TOrT3o R^*7K (200 ml)£ 

Il8 



BnO' 




OMe 
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X--7-M200 mi)Tfflaj-r^ 0 mmm*mi*&Nm (200 mo, 

0:1) %^J:Dffll4to (1.53 g, 85*) £ftfi*S|HS:@#£ bT#fc 0 

'H-NMR (CDCI3) <5 : 3.79 (s, 3 H), 3.84 (s, 3 H), 4.59 (s, 2 H), 5.12 
(s,2 fl), 6.15 (s. 2 H), 7.35 (m, 5 H). 




,OCH 2 COjH 



53 g, 4.41 moD. fc X^y-^ (50 ■!) ' fc#jjpu 5XA7S?£A/«* (l 

->t>^ (711 mi, 5.29 mmoi) sjn*.*. Kj&wt&m.uT'immm&&, rn.it 
m~*m m&) (1.02 g, 7.50 noo san*, *6ic4^Mjoi!»afr*. 

it^»wst§ 5 #6ndtitttcDm« thf (35 mi) fc«pVu 0. 

25N NaOH (35 ml, 8.75 mol) ^HaXxmtVimWWm-^. EJm*l N H 
CI (100 ■Dfcftif, ^nD*^^;-^ (4:1> 2 x 200 m i)^^ Tj4 

2tfc^DD^A-N*U->*aoAT«rL, ftBft (487 mg, 34*) &gJtg7> 

'H-NMR (DMSO-d,,) 6 :2. 29 (s, 3 H), 3.89 (s, 3 fl), 4. 70 (s, 2 H), 6. 48 
(d, J = 7.3 Hz, 1 H), 6.78 (d, J = 2.0 Hz, 1 H), 7.06 (t, J = 7.3 Hz, 1 
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H), 7.22-7.24 On, 2 H), 7.85 (d, J = 8. 3 Hz, 1 H). 
[IS 6] 4-[(4S)-7;^P-l-[4-^ h^y-2-(2-^^7irjl/7$;)-6- 

^>y^-y-^/u;w^^7-fe^-(2s)-tfDU^;M h^^^msK 



[4-/ h^'>-2-(2-/^;i'7x-;i/75 )V\ttz/jm 
(160 mg, 0.49 duboD RlW-[(4S)-7^*D-(2S)-tT DU h+S>]5SfJft 
#^ l'7f* (125 mg, 0.49 mmol) £ DMF (4 nDfcjjfcfU EDC • HC 

1 (144 mg, 0.75 mmol), HOBt, RttDMAPStU*., HtHftjl^tS. £J» 



^77^-l:tHIL^DD*M-^^y-;i, (20: 1, v/v)«E#£3Ue>^S6, 
l:II'>U*yM7A^.DYh^77^- (TLC)T ^PD*M-^^;-Jl/ 
(20:1, v/v) T»»b4-.[(4S)-7;^n-l-[4-^h^$/-2-(2-^5 i ;V7x-;W 

7s y)-6-^>v r ^/u;w^>>7-fe5 1 ;w(2S)-trD u >>x;m 

#m XXtJP (228 mg, 83%) LTf#&. 

IR (KBr) 2950, 1714, 1645, 1591 cm" 1 ; 

'H-NMR (CDC1 3 ) 6 : 2. 06 On, 2H), 2.23 (s, 3H), 2.42 (dd, J = 15.1, 19. 
6 Hz, 1H), 3.74 (s, 3H), 3.80 (s, 3H), 3.86 On, IB), 3.94 (m, 1H), 4.39 
(dd, J = 4.0, 9.2Hz, 1H), 4.51 (br, 1H), 4.55 On, 1H), 5.13-5.30 (serie 
s of m, total 1H), 6.37 (d, J = 2.4 Hz, 1H), 6.47 (d, J = 2.4 Hz, 1H), 
6.86 (d, J = 8.8 Hz, 2H), 6.94 On,- 1H), 7.08 On, 2H), 7.15 On, 1H), 7.35 
(br, 1H), 7.87 (t, J = 8.8 Hz, 2H), 7.94 (d, I = 8.0 Hz, 1H). 




BNSDOCID: <WO_02053534A1_I_> 



WO 02/053534 



PCT/JPO 1/1 1641 



MS (ESI) m/z 564 (M+H) + ; 

Anal. Caked for C 30 H 30 FN 3 0 7 • H,0: C, 61.96; H, 5.55; N, 7.22. 
Found: C, 61.77; H, 5.55; N, 6.97. 

[X@ 7] 4-[(4S)-7;^D-l-[4-^h^v-2-(2-^^7x-./l,T$y)-6- 

^>y^yu;i/]^->7-k^-(2s)-t°DU^;M b^>]^mm ©-£ 
l£. 




4-[(4S)-7;^D-l-[4-^N^^-2-(2-^^7x-;i,T$y)-6-^>^it 
.(225 mg, 0.40 mmol) $ THF 4 mD&tf (1 m i) fcfcfcu 0.25N N 

(5:1, v/v)T«IU -ft£lN HC11?», l«|?^y^«bf; 
^h^77^-{CT»ML^nD^A-^^y-;i, (20:1, v/v) ^^«e>, 

-;U (20:1, v/v) ^S!b4-[(4S)-7;^P-l-[4-^h^>-2-(2-^^;V7x- 
/)-6-^>y*ijV U ;U]**v7ir^;M2S)-tf o >j $;-;m b*~>]£ 
M^M (161 mg, 73*) *&m*tLT%tc e 
IR (KBr) 2951, 1645, 1593 cm"' ; 

'H-NMR (DMS0-d 6 ) <5 : 2.29 (s, 3H), 2.31 On, 2H), 2.40 (m, 1H), 3.57 (d 
d, J = 13.6, 31.9 Hz, 1H), 3.84 (m, 2H), 3.89 (s, 3H), 4.06-4.25 (series 
of m, total 1H), 4.48 (m, 1H), 5.49 (series of d, J = 52.7 Hz, total 1 
H), 6.49 (series of d, J = 2.4 Hz, total 1H), 6.79 (series of d, J = 2.4 
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Hz, total 1H), 7.01 On, 1H), 7.04 (d, J = 8.8 Hz, 2H), 7.22 (d, J = 7. 6 
Hz, 2H), 7.82 (d, J = 8.8 Hz, 1H), 7. 87 (d, J = 8.8 Hz, 2H), 9.41 (br, 
1H). 

MS (ESI) i/z 550 (M+H) V 

Anal. Caked for C 29 H 28 FN 3 0 7 • 2H 2 0: C, 59.48; H, 5.51; N, 7.18. 
Found: C, 59.61; H, 5.13; N, 6.89. 

mmm 17 

4-[l-[2-(2-^^7x-;i/75/)-6-^>y^7^U;i'7-k^;W-(4S)-7;U^ 
□-(2S)-tiPU h^]^^u^\^y^)V^>m Isomer A , Rtflso 

mer B : 



2,4-> ? 7;l/^nn hn^>if> (17.4 g, 109 mmol) Rtf ^uym >Mert- 



T^TK^b^h U^A (60% «; 4.82 g, 120 mmol) \z$Utt'&. R 

fo^mz^T— famft-rz, £«£i.on-hci (300 mo \z&%\ mm* 

^^^^-CTffiMb^li-^Mx^l/ (20 : 1 — 10 : 1) (3-7 
MD-4-rhD7x-JW7D>i iMert-7*? 1 ;!/ I7fJV (5.17 g, 13%) 

'H-NMR (CDCI3) (5 : 1.49 (s, 18 H), 4.51 (s, IB), 7.32 (d, J = 8. 4 Hz, 
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F 



7>;p X7rJV (27.0 ml, 120 mmol)£ THF (400 ml) fcJftfcU 0 tTffi^ 
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2 H), 7.42 (dd, J = 11.6, 2.0 Hz, 1 H), 8.05 (t, J = 8.4 Hz, 1 H). 

F 

(3-WD-4--hD7x-;W7D>i' V-teTt-7^)l IXril' (5.11 g, 
14.4 mmol) <D WC^VV (50 ml) mk\Z.h*J?)V*UWmL (25 ml) &m 

ft. Ztliz mm (1 ml) fttf X^y-;i^ (50 ml) fcJn*., 2ftNUniK&?rf 

xXJM^K x^;P XX (3.15 g, 96X) *«6»««tbT#fc. 

'H-NMR (CDClj) <5 : 1.27 (t, J = 7.2 Hz, 3 H), 3.69 (s, 2 H), 4. 18 (q, 
J = 14.4, 7.2 Hz, 2 H), 7.21 (d, J = 8.8 Hz, 1 H), 7.25 (d, J = 10.0 Hz, 
2 H), 8.03 (t, J = 8.0 Hz, 1 H). 

CCS 3] 3-(M h**M>S?m)-^-hn7x=jl/|» X?;U X7r 




3-7MD-4--hD7x-JP»i x ^,p XX ^ (2.09 g, 9.20 mmol) ft 
Z>* 4->h*y7x-M>y^t-;V (3. 85 ml, 27.6 mmol) © N-X^fc? 
DU K> (30 ml) gftlco tJT*^Tfc*#^hU^ (60S tt& 440 mg, 
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11.0 mmol) £#r*tCt!D;L3. »H7tI, >K^^$^-e5B#W»T 
3. £J»£1.0N-HC1 (30 ml) fcftgf, X-xyVT&fcBT®. ttffi^^TK^fe 

(2m) , mykwmi-hvvk-zntm, isT^ii^^ts. *te>ft6$i 

3^ (3 : 1) %ift£Y) 3-(4-;< h^y^>ym)-4--hD7x-« X 
9=-;U XTItM], (3.37 g, quant.) £H&fEb#;#j£ LTf#fc. 

'H-NMR (CDC1 3 ) <5 : 1.27 (t, J = 6.8 Hz, 3 H), 3.65 (s, 2 H), 3.80 (s, 
3 H), 4.16 (s, 2 H) , 4.17 (q, J = 14.4, 7.2 Hz, 2 H), 6.87 (d, J = 8.4 H 
z,2 H), 7.15 (dd, J = 8.4, 1.6 Hz, 1 H), 7.33 (d, J = 8.4 Hz, 2 H), 8.17 
(d, J = 8.8 Hz, 1 H). 

[xm 4] 3-(4-* h^>^>pjv^)-i-75.yyji-jmm. x^ xxt- 



3-(4-^h^r>'^>^;i/^)-4-Xh0 7xX;i/M X^;i/ IXfJP (3.33 
g, 9.22 mmol), MfcT^X^A (542 mg, 10.1 mmol) SlOTtcW* (2.57 
g, 46.1 mmol) OX^/-;U/THF/7K (2 : 2 : 1, 75 ml) M£8!#T£1.5B# 
m^M-r^o H«£ft£Pft TO^^MS'J-T?). M£MflET»&£ 

^^y^-\ZXmmV^un^A-mmj:^)l (20 : l) ^^D3-(4-^S^ 
y^>-»t)-4-7$/7irjl/ii x^JP XXrJV (2.64 g, 86S)£gfi 
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'H-NMR (CDClj) 6 : 1.27 (t, J = 6.8 Hz, 3 H), 3.45 (s, 2 H), 3.81 (s, 
3 H), 3.90 (s, 2 H), 4.16 (q, J = 14.0, 7.2 Hz, 2 H), 4.24 (brs, 2 H), 
6.69 (d, J = 8.0 Hz, 1 H), 6.80 (d, J = 8. 4 Hz, 2 H), 7.06 (dd, J = 8.4, 

2.0 Hz, 1 H), 7.17 (s, 1 H), 7.18 (s, 1 H), 7.29 (s, 1 H). 

MS (ESI) m/z 332 (M + +H). 

tig 5] f [r-(2-^^7i-;p)f tDH F]-3-(4-^ h^^>^f 

3-(4-X h^y^>yj^t)-4-75 y 7x"jM x^;P i^r* (2. 55 
g, 7.69 unol) JO* ^Vy7>i o-HJ^ (1.74 ml, 8.46 mmol) o T± h 
rt? -hU;K20 ml) ««« 60 &fitte**lfe «JETK:# 

T«lW>-Sii^ (3 : 1) 4-[N'-(2-^^7x-;W^ 

K]-3-(4-* h^>^t) 7z=Ma X ^ X ^_ ;J/ (1 6g 
g, 453!) ^i^tLT^c- 

'H-NMR (CDClj) 6 : 1.24 (t, J = 7. 2 Hz, 3 H), 3.51 (s, 2 H), 3.73 (s, 
2 H), 3.77 (s, 3H), 4.13 (q, J = 14.4, 7. 2 Hz, 2 H), 6.69 (d, J = 8.8 H 
z, 1 H), 6.84 (d, J = 8.8 Hz, 2 H), 7.21-7.34 (series of m, 6 H), 7.60 
(brs, 1 H), 8.10 (brs, 1 H), 8.32 (d, J = 8.0 Hz, 2 H). 

MS (ESI) m/z 481 (M + +H). 

[IS 6] 2-(2-*^)ly*-;] / j*y)-z-s <> ^ 7Vl jj mm x?;u x ^ 
T-frO^M - - - . 
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4-[N'-(2-*^;P7x-;W5P:t^Wr F]-3-(4-> h+y^>ym)7x~ 
mm X^)lJLX^)l (1.63 g, 3.40 mmoDRtf Mitm^m (Hfe) (1. 10 
g, 16.4 mmol) £x^/-;U (50 ml)*, 70 °CTl^»T^o £JS»7K 

(50 mi) *mtl, mm^v-emiti-rz. mmm&mRzsmmmm^m^ h u 

m^JV (3 : 1) ^J:02-(2-^5 1 ^7xn;l/7$7)-6-^>^T^U;Ht 
& X^;P I7f^ (922 mg, 83*) £&f|fi«'l3<*:tTt#fc. 

'H-NMR (CDC1 3 ) 6 : 1.25 (t, J = 7.2 Hz, 3 H), 2.78 (s, 3 H), 3.64 (s, 
2 H), 4.14 (q, J = 14.4, 7.6 Hz, 2 H), 7.17-7.22 (m, 2 H), 7.29 (t, J = 
7.2 Hz, 2 H), 7.43 (d, J = 8.0 Hz, 1 H), 7.51 (brs, 1 H), 7.65 (d, J = 
8.0Hz, 1 H), 8.00 (brs, 1 H). 

MS (ESI) m/z 327 (M'+H). 

[IS 7] 2- (2-^ x ' ;i/7 5 y ) -6-^ >7f 7yj Jkf t ®M 




2-(2-^5 1 ;l/7xn^75y)-6-^>y^7yU;PM XXfJl/ (907 

mg, 2.78 mmol) £ THF-^7-;i/ (1 : 1, 20 iDlCiMfU l.OM-NaOH (8.3 
4 ml, 8. 34 mmol) £jJ0;L, ^fiT-0M3$T£. Kfc®.*MJ£T\zmmt%o 

#s»n^^^i.0N-Hci^ip^T^i4(c-r^. #6>n5jgfi&«jBE*^ 3jc«te 
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ft. «ffiTfc6(TCT?|£ftLT 2-(2-^^7x-;U75/)-6-^>y^7y.j^ 
mm (675 mg, 81X) &a£8hfM£f&*£: LT#£. 

'H-NMR (DMSO-d^ <5 : 2.59 (s, 3 H). 3.88 (s, 2 H), 7.37 (t, J = 7.2 H 
z, 1 H), 7.44-7.46 (m, 1 H), 7.52 (t, J = 7. 6 Hz, 2 H), 7.69 (d, J = 8.0 
Hz, I H), 7.90 (s, I H), 8.13 (d, J = 8. 0 Hz, 1 H). 
MS (ESI) m/z 299 (WW. 

[Xm 8] 4-[l-[2-(2-^^7o:-;^5y)-6-^>y5 : -TyU;i.7-fe^;i,]- 
(4S)-7;^D-(2S)-lf 0Uv-;M K*^]5/irfl^>*^>gk 




Me 



H N 



s 4-[(4S)-7;^o-(2S)-lfDU^-;p/ h^^]^D^t>*;^>i ;* 
X.X^)l (259 mg, 1.00 mmolK 2-(l-*^)V7 *-)VT^ 7)-6-^>y\ 
^T1/U;H» (328 mg, 1.10 mmol) RtfEDC • HC1 (288 mg, 1.50 mmol) ©DM 
F (10 ml) mmz HOBt (14.0 mg, 0.10 mmol) £in*g^T-H«#-r<5 a K 
(30 ml) »^to^;H?MHJT§o tttitK**fc ^Sf^^h 

2S©^7X^^Mtt^©^#,©4-[l-[2-(2-^^7x-;P7$y)-6-^> 

v>TV u ^7-fe^;W-(4S)-7;^n-(2S)-tf a u vx;m h^>] oa* 
if>#;i^>@g (409 mg, 76*) **fi7*;u:7 7 a£LT» 

'H-NMR (CDC1 3 ), mixture of rotamars, a : 1. 20-1.30 (m, 1 H), 1.39-1. 55 
(m, 2H), 1.56-1.72 (m, 2 H), 1.77-1.92 (m, 3 H) , 1.99-2.15 (m, 3 H), 2. 
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20-2.55 (m, 2 H), 2.34 (s, 3 H), 3. 20-3.40 (series of n, 6 H), 3,66,3.70 
and 3.72 (s, total 3 H), 5.15-5.30 (m, 1 H), 7.16-7.20 (m, 2 H), 7.26-7. 
28 (m, 3 H), 7.45 (dd, J = 8.4, 3.6 Hz, 1 H), 7.50-7.53 (m, 1 H), 7.64- 
7.67 (m, 1 H). 
MS (ESI) m/z 540 (M'+H). 

[JM 9] 4-[l-[2-(2-^5 1 ;i/7x-;i/75/)-6-^>\/5 i 7yU;i-7-k^;W- 
(4S)-^;^D-(2S)-tfD'J^-;M Y^yliy^u^^ryfDV^ym Isomer 
A, SXXlsomer B <D^fa 



mw77s ~f~ v^rmMf(Dm^m(Di- n- [2- (2-^ 7 ^=uvr j ) -6-^ 
>y?7 y S u;i^7'-fe^;w-(4S)-7;^p-(2S)-t:D u s?-)V* b*y~\ 

^>*;i-^>m XT.^ (397 mg, 0.74 mmol) O;*^/— jV-THF 

(1: 1, 10 ml) i^&KO. 25M-NaOH (8.83 ml, 2.21 mmol) £tn;L> ^MT-M 
#T3. RJ«£1N-HC1 (20ml)lc^ ZuuftfrA-*? ; -)V<DMGm: 

mm^n^ vx2m<D y7Xfi/^w©M© 4- C1-C2- (2-* 3^7 x - 

)W % J ) -6-^ > V*^7 1/ U ;i/7-fe5P;H - (4S) -7^^- O - (2S) - 1! n U yriW 
h^]5^D^+r>#;i^>M (468 mg, 89%) 5:^7^7 7 TstLX^ 
tzo zmwr^UJ-miifcornGmt, HPLC (Shimpack PRC-ODS/30 mm X 
250 mm, 7-fehnhU^ : 0. 02N-|^M^h U >7Ai^« = 1 : 1, 20 ml/iin) 
-e^|pJ|gTfeD, Isomer A&lKlsomer B ttft^nte&T^V? r^thT 

Isomer A ; 




Me 
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'H-NMR (CDClj), mixture of rotamars, 6 : 1.18-1.31 On, 2 H), 1.43-1.55 
Od, 2H), 2.05-2.15 Cm, 6 H), 2.21-2.48 (m, .3 H), 2.41 (s, 3 H), 3.23-4. 
24 (series of m, 6 H), 5.16-5.30 (m, 1 H), 7.17-7.29 (m, 4 H), 7.44-7.52 
(m, 3 H), 7.58 (s, 1 H). 

MS (ESI) m/z 526 (M + +H). 
Isomer B ; 

'H-NMR (CDClj), mixture of rotamars, 6 : 1.22-1.30 (m, 2 H), 1.43-1.52 
(m, 2 H), 1.68-2. 02 (m, 6 H), 2.10-2.18 (m, I H), 2.30 (s, 3 H), 2.22-2. 
50 (m, 2 H), 3.33-4.48 (series of m, 6 H), 5.14-5.29 (m, 1 H), 7.17-7.27 
(m, 5 H), 7.43-7.50 (m, 3 H) ; 

MS (ESI) m/z 526 (M + +H). 
H»J 18 

6-[(4S)-7;^D-l-[2-(2-^^7x-;i/7$/)-6-^>l/^yiJ ;U7-fe^ 
^ ;W-(2S)-k°nU >?-;m h+v] -n^>^ : 

fig i] 6-[(4S)-^;^n-i-[2-(2-^^;^x-;i,7^y)-6-^>y+it^ 

C0 2 Me 

6-[(4S)-7;^n-(2S)-IfPU^r:;Mh+>']-zi^>M 
(202.0 mg, 0.794 mmolK 2-(2-^^7x-;|/J5 /)-6-^>^-y-yij JH^ 
Bl (224.2 mg, 0.794 mmolh HOBt (21.5 mg, 0.159 mmol) £DMF (8.5 ml) \z 
**U gr^TRCEDC • HC1 (228.4 mg, 1.192 mmol) *MXZ> a 
... •ZZlzMWV— ^MWtho Kfomzfr (30 ml) £in;L, Mx^;i/TtttBT 
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ilL^DD*;^«l^ (5:1. v/v) »it#£D^» (370.1 mg, 90S!) 

'H-NMR (CDClj) <5 : 2. 02-2.30 (1H, m, CH 2 ), 2.34, 2.35 (total 3H, s, ArM 
e), 2. 38-2. 53 (1H, m, CH 2 ), 3. 65-4.83 (total 10H, series of m, including 
3H.. S at ( 3. 88, 3.90), 5.28 OH, br d, J = 53.9), 6.71-8.88 (total 11 
H, series of m, ArH, NH). 

[xm 2] 6-[(4s)-7;^n-i-[2-(2-^5 : -;v7x-;v75/)-6-^>y^ij-y 



_ 6- [ (4S) -7)V* D-l- [2- (2-* ?)V7 iz^7 5 / ) -6-^> U 
^;H-(2S)-tfPUv f -;i/^h^i/]-3i5 1 >m iXril/ (370. 1 mg, 0. 

714 mmol) £THF (7.5 ml) fc»fl?U Sfflt?0.25N NaOH (7. 5 ml) £iH;L<5o 

(214.8 mg, 60*) S*flfi7 : EJV7 7XtUTll&. 
IR (KBr) 1683, 1637, 1600, 1573, 1244 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 2.13-2.41 (5H, m, including 3H, s at ( 2.31), 3.3 
0-4.72 (total 7H, series of m), 5.43 (1H, br d, J = 52.8 Hz), 6.86-7.42 
(total 9H, series of m), 7.79 (1H, m), 8.10-8.22 (1H, m), 8.71 (1H, m). 

MS (ESI) m/z 505 (M* +1) ; 

Anal. Calcd for C 27 H 25 FN<0 5 • 0. 25H 2 0: C, 59.01; H, 5.50; N, 10.19; F, 
3.46. 
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Found: C, 59.38; H, 5.31; N, 9.73; F, 3.30. 
MM&l 19 

6-[(4S)-7;i/^D-l-[2-(2-^^7x-;i,7$y)-6-^>\/^ityu;P7-fe^ 



6- [ (4S) -7)V*U-\- [2- (2-* ?;i/7i-;P7 5 7 ) -6-^>V++h/ y )U7~t 
^;W-(2S)-tfnu^-;^h^>Jnrr^>^ (51.6 mg, 0. 1023mmol)£^/ 
-;iV*>-tf> (1/1, v/v) (1.5 ml) fc$fl?U 0 tTC«#Tfc hU^f^y 
U;^7l/**> (2.0M^>gt, 0.08 ml, 0.1534mmol) ^T^TS. 

(10:1, v/v) ^.fc&ftjBtt (44.4 mg, 84*) £4&£7^:7 

«H-NMR (CDCg 5 : 2.02-2.30 (1H, m), 2.34, 2.35 (total 3H, s), 2.38- 
2.53 (1H, m), 3.65-4.83 (total 10H, series of m, including total 3H, s a 
t<53. 88, 3. 90), 5.28 (1H, or d, J = 53.9), 6.71-8.88 (total 11H, series 
of m). 

MS (ESI) m/z 519 Of* +1). 

4-[(4S)-* h^v-l-[2-(2-^^7x-^7^y)-6-^>y^yU;i,7-fe^ 
;H-(2S)-lfDU^n;Mh^v3->^D^1t>*;^>m Isomer A, ^tfiso 



IXm 1] 4-[l-(tert-yS^->^;i / ^-;i / )-(4S)-^ h^^>-(2S)-eoU> 5 

131 





Me 



CO^e 



BNSOOCID: <WO_02053534A1_I_> 



WO 02/053534 



PCT/JP01/11641 



MeO 



0-° 



XX 



Boc 



4-[l-(tert-yK^v-^;Ufc;H)-(4S)-t HP^>-(2S>- fcTPUS?-;Mh 
*2/]5feft5» IXtJI/ (1.03 g, 2.92 mmol) .Rtf aWht^JV (300 

Ml, 5.91 mmol)£ DMF (20 ml) 0 t^ftj^fc**^ h U ?A (6 

OX ffitt; 145 g, 3.62 mmol) Sft^fciD*.*. **fls?- h 'J Vl±*±mm?Ltz. 

&jfcM&wt*zzizmmx-vfcmw'rz> 0 Bti^i/ 

*-K:Tfcfib'v^->-ittX^;P (4:1, v/v) tfe$hfcB4-[l-(tert-:/h*$/ 

*;i/#-;W-(4s)-^h^-(2S)-tfp'ji?-;Mh*v']SSW xt, 

(943 mg, 8835) S^fittttfci: LT»fc. 
'H-NMR (CDClj) 6 : 1.46 (s, 9H), 2.03 (br, 1H), 2.27 (dd, J = 1.6, 14. 
0 Hz, 1H), 3.27 (s, 3H), 3.50 On, 2H), 3.86 (s, 3H), 3.91-4.00 (br. m, 2 
H), 4.12-4.36 (br. m, 2H), 6.94 (br, 2H), 7.95 (d , J = 8.8 Hz, 2H). 
DCS 2] 4-[(4S)-* h=¥v-(2S)-kfpy>>x;M Y*r*A*/9u<\*rt>%)\, 



4-[l-(tert-^h4 1 v'^;^^;W-(4S)-^ h*5/-(2S)-fcfn U5>x;M 
*>35fcJftS8£ X7>5MI/ (943 mg, 2.56 mmol) £ X^/-^ (10 ml) $. 
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(1 ml) fc**U nv^A-y^^ (500 mg)^mx, m s^JET 
Hft»ftbK*fl:ftff5.. »5ft©ttJ|Eft«ML, «£M/£T«g£-r<5 0 

>-ftgX5MU (3:1, v/v) «KJ-«fcD4-[l-(tert-^ h+S/*;Ufc;W-(4S)-^ 
h^>-(2S)-tfnU>?-;M h*5/]^n^tf xx^ 
JP (819 mg, 86X) *««tft«l«4bi:LT»fc. 4-[l-(tert-7 
;W-(4S)-* >*'>-(2S)-Kpy ^y]^DA^>M#>i * 

^ XXf^ (819 mg, 2.20 mmol) £ mt*^U> (9 ml) fcfcfcU 0 t 
Th'JWDSi (4 il)'ftlPA*:|| % ..3«iTl.B»IBHWM-*. 

• Bn ***fcTttat*. Mm®zm&m*m&, 1*0?^^ 

%m «£ETfc»«*«AUT4-[(4S)-^ h^v'-(2S)-trPU> > x;M 

->]e/^DA^>*;^>^ xxx;p (2.53 g> six) zmmm 

'fl-NMR (CDCI3) 5 : 1.47 (m, SB). 1.61 (m, 2H), 1.81 On, 4B), 2.03 (m, 
2H), 2.32 On, 1H), 2.84 (dd, J = 5.1, 11.5 Hz, IB), 3.60 (d, J = 11.5 H 
z, IB), 3.21 (br, IB), 3.24 (s, 3H), 3.35-3.44 On, 3H), 3.63 (s, 3H), 3. 
68 (br, IB), * 

"tig 3] 4-[(4S)-^h^^-l-[2-(2->(^7xr:;Pr5y)-6-^>V f +-b-y 

U;U7W;w-(2S)-tfDU^x;M h*s/]5/^D/s**>*;u#>K 

OMe 

.. , . .'. Me H ... ......... . . 

2-(2-^^7ix;P75y)-6-^>y+^/U;U» (218 mg, 0.77 mmol) 
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Rtf 4-[(4S)-* h+->-(ZS)-lfoU^-;M h+^^oM^^W^K 
pt^P IXriV (210 mg, 0.77 mmoi) * DMF (7 ml) £WU EDC • HC1 (2 
35 mg, 1.22 mmol)> HOBt (5.0 mg, 0.04 mmol) RZMMf (5.0 mg, 0.04 mmol) 

7-;KlO:l, v/v) mft&X) 4-[(4S)-* h*is-l-[Z-(2-*^Jl7 ^~)17 5. 

j ) -6-^ y v / 1) )vr±^)V\- (2s) - tr p u 5>5;i/* h * ->] -> * y 

XMym. *?-)V IXfJV (385 mg, 9320 S^filft^tltffc. (2@ 
IR (KBr) 2937, 1732, 1641, 1574 cnf' ; 

'H-NMR (CDClj) 6 :1. 47 (m, 2H), 1.62 (m, 2H), 1.76-1.88 (m, 4H), 1.9 
1-2.05 (m, 2H), 2.23 (m, 1H), 2.33 (d, 3H), 2.35 (m, 1H), 3.27 (d, 3H), 
3.40-3.54 (m, 3H), 3.65 (d, 3H), 3.67 (m, 2H), 3.78-4.02 (series of m, t 
otal 2H), 4.12-4.26 (series of m, total 1H), 6.86 (br, 1H), 7.05 (q, J = 
7.6 Hz, 2H), 7.15 (d, J = 7. 6 Hz, 1H), 7.28 (m, 2H), 7.37 (dd, J = 2.6, 
8. 0 Hz, 1H), 8.07 (d, J = 8. 0 Hz, 1H). 
MS (ESI) m/z 536 (M+H) + ; 

Anal. Calced for (yy^Oj • 0. 5 H 2 0: C, 66. 16; H, 7.03; N, 7.72. 
Found: C, 66. 06; H, 6.96; N, 7.57. 

[1M 4] 4-[(4S)-* h^v-l-[2-(2-^^7x-;P7$/)-6-^>l/+^/ 
U;i'7-fe^;W-(2S)-lfDU> f -;M h^y^u^D-ytU^ym Isomer 
A, Rtflsomer B<D-£/& 
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OMe 




4-[(4S)-j* h + v-l-[2-(2-^^7x-;i,75/)-6-^>y+ity , U )V7± 

(940 ng, 1.79 mmol) * THF (15 ml) ml) fcjg#U 0.25N 

NaOH (2eq).*jn*., ^T-l«#-rS 0 ,K««^Dn*;^^y-^ 
(5:1, tA)TSW5U CftftlM HClftflK -«4m7?*->9Attftft t MJET 

^-KTttfil^nD^M-^^y-JV (20:1, v/v) ^J;04-[(4S)-^h^ 
v-l-[2-(2-^^;^7x-;^75/)-6-^>^1j-yU;^7•k7 c ;^]-(2S)-lfDU 
^-;Mh^>]'>^PA^iJ->^jpz|?>K (568 :mg, 64*) §2«©5?7X:r^ 
^**tt#©iB#«ftUT#fc. 2a©S?7^xl^«tt#©S^»tt HPLC (Shi 
mpack PRC-0DS-30 mm X 250 mm, 7±b-hVJl: 0.02N-R»^KU£A'«« 
. * = 1 : 1, . 20 ml/min) T*ftm *imT*$> D , Isomer A (39 mg, 1 IX) RXS Iso 
merB (246 mg, 67*) **n*tWM&m§kmmtLTft1t. 
Isomer A ; . 

IR (KBr) 2933, 1697, 1641, 1574 cm" 1 ; 

'H-NMR (CDC 1 3 ) 6 : 1.18.€n. 4H), 1.40 (m, 2H), 1.96 (m, 4H), 2.19 (m, 
2H), 2.28 (s, 3H), 3.15 (m, 1H), 3.21 (d, J = 4.4 Hz, 3H), 3.40 do, 2H), 
3.60 (m, 3H), 3. 64-3. 90 (series of m, total 3H), 4.04-4.19 (m, lfl), 5.17 
(br, IB). 7.02 (t, J = 7.4 Hz, 2H), 7.16 (m, 1H), 7.23 (m, 2H), 7.66 (d, 
J = 8. 0 Hz, 1H) . 
MS (ESI) m/z 522 (M+H) ♦-; 

Anal. Calcd for C 29 H 35 N 3 0 6 • 1.75 H 2 0: C, 62. 97; H, 7.02; N, 7.60. 
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Found: C, 63.39; H, 7.04; N, 6.90. 
Isomer B ; 

IR (KBr) 2931, 1697, 1641, 1574 cm' 1 ; 

'H-NMR (CDC I,) 6 : 1.48 (m, 2H), 1.64-1.98 (series of m, total 8H), 2. 
23 On, 1H), 2.27 (s, 3H), 2.38 (m, 1H), 3.27 (d, J = 6. 8 Hz, 1H), 3.39- 
3.47 On, 3H), 3.54 (q, J = 8. 8 Hz, 1H), 3.66 do, 2H), 3.88 On, 2H), 4.20 

On, 1H), 7.05 (t, J = 7.0Hz, 2H), 7.19 On, 1H), 7.30 On, 2H), 7.81 (d 
d, J = 8.0, 44.4 Hz, 1H). 

MS (ESI) m/z 522 (M+H) + ; 

Anal. Calcd for C 29 H 35 N 3 0 6 • H 2 0: C, 64.55; H, 6.91; N, 7.79. 
Found: C, 64. 81; H, 7. 17; N, 7.00. 
«0J2 1 

4- [1- [2- (2-^ ?-)V7 x.-)W 5 J ) -6-^ >V*&r s J U )V7±^M - (4S) -7)1* 
□-(2S)-tfD«Js;-;^h^i/]>'^nA+"y->*;^>B6 Isomer Rtflsom 



[iM i] 4-[N-^;^^>y=^>-(4S)-7;i/^o-(2S)-t!ou> ? -;M 

iy]^^n^D->^)V^>m X7.x;Hsomer RtXlsomer B0-&J& 



4-[(4S)-7;i/^-P-(2s)-k°nu^n;^ v^yVszu^-v-yftfr-fcym * 

J-)V XXt-;1/ (529 mg, 2.04 mmol) IlXS % )lt^>V*is ^n'J F (30-35% 
in toluene, 1.21 ml, 2.04 mmol) £ Wc^Vy (20 ml) ffi.WT 

{cga?n«7K^hu^A7j< (5 mi)' zm^-emz-Zo *>\z%. 



er H : 
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D ^«fc04-Df-*;^^>y+^-(4s)-7;^D-(2s)-trou^;M 

■■■>-iiqtx^ (3 : l) MXOnMtm&MLft. 
Isomer A : 

'H-NMR (CDCl 3 ) 6 : l. 48 (brs, 2 H), 1.64 (brs, 2 BO, 1.84 (brs, 4 H), 
-2.0l-J.l8 (m, l H), 2.41-2.51 (m, l H), 3. 33-3. 51 fa, 2 H), 4.60-3.75 
On, 3 H), 3.67 (s, 3 H), 4.11-4.15 On, 1 H), 5.10-5.29 (series of m, 3 
H), 7. 30-7. 37 (m, 5 H). 
MS (ESI) m/z 394 (M + +H). ; 
^ Isomer B : 

'H-NMR (CDC 1 3 ) 6 : 1.26 (brs, 2 H), 1.44 (brs, 2 H), 1.99-2.13 & 5 
H), 2.39 (brs, 1 H), 2.39-2.48 (m, 1 H), 3.18-3.36 fa, 2 H), 3.61-3.86 
On, 3 H), 3.67 (s, 3 H), 4.14 (brs, 1 H), 5.10-5.29 (series of m, 3 H), 
7.31-7.37 On, 5 H). 

MS (ESI) m/z, 394 (M + +H). 

[IS 2] 4-[(4S)-7;^0-(2S)-lf nU>?-;M h*i/Vs>7U<\3cV>tl)V 
7$>m. *^)V 3L7.^)V (Isomer C)©^ 




4-[N-*;^>^v-(4S)-7;^P-(2S)-fcfnU^-;Mh^->]v^p 
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^>ti)^>m tJ-fr X^rJl/ (±tBIsomer A, 451 mg, 1.15 mmol) RZf 
20% ^IIC/^yfA / mm (42mg)£**/-;KlO ml)*, £8L lftffiT? 
-Iftttl***<t:*ff5.. K£fi£tt®ftiK&tt9JU «£Ml±~B;:jM£g 
* U- [ (4S) -7)l*n- (2S) - fcf o u >>-JM M*5/| ^\*+r ;M?>& 
l^fJl/ (311 mg, 100!S)£Mfi@Ml£LT#£: (Isomer C). 

OfiiftS**>'X0ffi^*fi3fi[*Wf 5, '>7>-4-[(4S)-7;^D-(2S)-tf P l)5?ri 

'H-NMR (CDClj), mixture of rotamars, 6 : 1.50 (brt, J = 14.0 Hz, 2 H), 
1.61-1.66 On, 2 H), 1.80-2.01 (series of m, 5 H), 2.17-2.37 (m, 2 H), 3. 
05-3.18 (m, 1 H), 3.40-3.61 (series of m, 5 H), 3.64 (s, 3 H), 5.01 (br 
s, 1 H), 5.14-5.30 On, 1 H). 

MS (ESI) m/z 360 (M + +H). 

■pes 3] 4-[(4s)-7;^p-(2S)-ifDU^-;Mh^'>]e/^oA^-y->^;u 

■$>m. *^)V l^fJP (Isomer D) 




4- [N-*;U^>^->- (4S) -7;i/*D-(2S)-fcf P U 5>=i;M h S/£ P ^\ 
^rD->tl)V^>m. pWP XXrJI/ (Isomer B, 121 mg, 0.31 mmol) mS 20% 
*8t{brt5i?V& / mM (19mg)£^/-;l/ (5 ml) lfcEETMfe 

4-[(4S)-7;^P-(2S)-tiPU y^JW h^>]^^DAW>^M>i ;*=P 
;i/ x^rJV (311 mg, quant.) M^m^thXWz (Isomer D). 
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<DW&mtfh5>Z<Dmm®:ZlttW h:7>X-4-[(4S)-7;^o-(2S)-tf 

'H-NMR (CDCI3), mixture of rotamars, (5:1.21-1.31 (m, 2 H), 1.41-1.51 
d, 2H), 1.74-1.87 (m, 1 H), 1.98-2. 09 On, 5 H), 2.11-2.30 On, 2 H), 2. 
48 (brs, 1 H), 2.85-2.98 (m,. 1 H), 3. 22-3. 59 (series of m, 5 H), 5.12-5. 
26 On, 1 H). 

MS (ESI) in/z 360 (T+H) . 

[IH 4] 4-[i-[2-(2-^^7x-;i'T5/)-6-^>-y+ltyu;i'T-tr^;W- 
(4S)-7;^p-(2S)-tf d g v-;m S*>o p^>*;p#>« 

XXt\/P (Isomer E)©-g-j$ 




4-[(4S)-7;^o-(2S)-t!nu^-;^ h^^^^D^^^^ ^ 
3S>1/ XT. fjy (Isomer C, 50 mg, 0.19 mmol), 2-(2-^^l/7xr^7$;)- 
6-^>y^yiJ»^ (59.9 mg, 0.21 mmol) ~BtXS EDC • HC1 (55.5 mg, 0.29 
mmol) £DMF (10 ml) JSMiTFtCHOBT (5.2 mg, 0.04 mmol) ZtotiZ. 

KmM&mzzzizm&T-mtfttZo do miMca^ s^x 

^^7^-{CT**Mb^lj->-«x^ (1 : 5) ^<fc04-[l-[2-(2-^ 

^7xX^7^y)-6-^>y^yu^7ir^]-(4S)-7;^P-(2S)-lfQU- 
i>=.)V* b^>l^a^v>^i)l^>m. *?)V iXfJk (92.0 mg, m) 
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%m&7 : E)V7 7 7>tLTmc (Isomer E) 0 

'H-NMR (CDCI3), mixture of rotamars, 5 : 1.46-2.48 (series of m, 11 
H), 2.35 (s, 3H), 3.38-4.41 (series of m, 8 H) , 3. 64-3. 68 (m, 3 H), 5. 1 
5-5.30 (m, 1 H), 7.07 (dd, J = 16.0, 7. 6 Hz, 2 H), 7.21 (d, J = 8. 0 Hz, 
1 H), 7.30 (t, J = 6.4 Hz, 2 H), 7.32-7.40 On, 1 H), 8.07 (d, J = 8.4 H 
z, 1 H). 

[ig 5] 4-[i-[2-(2-^^7x-;uys7)-6-^>y++hy>j;u7-fe^;W- 
(4S)-7;^n-(2S)-tfD U V-)V* h*x] 1/9 n~s\*-y->Jj)l#>W *^)V 
I^fA (Isomer V)<D-&f$. 



F 




4-[(4S)-7^0-(2S)-t!PU^-;M f>^^'>^DAW>*M>i * 
3-)V X^x;P (Isomer D, 77 mg, 0.30 mmol), x.~)V7 J)- 

%-^y^^P))Wm. (92.2 mg, 0.33 mmol) W EDC • HC1 (85.4 mg, 0.45 
mmol) £ DMF (10 ml) ^M#T£H0BT (8.0 mg, 0.04 mmol) £SDxS. 

wMm^mi^^zmMx-mmt^ mm&* (10 mota^ mmx. 
7 j -izxmmh^\^>-mm^)v a : 5) ^i:D4-[i-[2-(2-^^7 

x. ~)V7 5 7 ) -6-^ >V U ;U7-fe^;W - (4S) - 7MU- (2S) - tf D u 5>x 

;m h^]^n^^>#;i^>^ xxf;p (142 mg, 91*) 

7^:;i/7 7 7,tbT#fc (Isomer F), 

l H-NMR (CDClj), mixture of rotamars, 5 : 1.16-1.32 (m, 2 H), 1.40-1.54 
(m, 2 H), 196-2. 50 (series of m, 7 H), 2.36 (s, 3 H), 3.21-3.29 (m, 1 
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H), 3.32-3. 52 On, 1 H), 3.50-4. 39 (series of m, 6 H), 3.62-3.69 (m, 3 
H), 5.15-5.31 to. 1 H), 7.05-7.10 (m, 2 H), 7.22 (d, J = 7.2 Hz, 1 H), 7. 
29-7.31 (m, 3 H), 7.39-7.43 (m, 1 H), 8.06 (d, J = 8.0 Hz, 1 H). 
[M 6] 4-[l-[2-(2-^^7x-;i/7$/)-6-^>\/++h>/U;U7iz:^;l,]- 

(4S)-7;^P-(2S)-bf a U^;Mh^>]^^o^^>*;^>^ (isomer 
G)tf)£j& 




4-[l-[2-(2-^^7a:-;i,75/)-6-^>y+tr>/U^T-fe^;W-(4S)-7;i, 
*n-(2S)-tf DU^M h^v-]>-^PA^>^;i,#>M *5\N/ ixfJV 
(Isomer E, 92.0 mg, 0.18 mmol) $ ^^y-;i/-THF (1 : 1, 10 ml) \zmB 
^ U ^MiTFfcO. 25M-NaOH (0.53 ml, 2.11 mmol) ^MA.TcWi, g«15 B# 
TO^t^o $SfcSJ^^1.0M-NaOH (0.35 ml, 0.35 ml) ^MXfz^ gj£ 
^£■$£50 <C~e 2.5^TO^-T?)o £Jfti&£lN-HCl (20 nDfca^ //DD* 

A^n?hy77^-l:TilL^DD*M^^/-;i / do ; i) 
4-[l-[2-(2-^^7x-;i,7$y)-6-^>>/^ 1 4->/ U;l/7 ^ 5 , ;W _ (4S) _ 7; p :r 

D-(2S)-lfny ^;M h^y]^DA^>M>SI (78. 0 mg, 87*) £ 
*£7*;i/7 7 7. £bT#fc (Isomer C). 
IR (KBr) 2933, 1693, 1641, 1575 cnf 1 ; 

'H-NMR (CDCg 6 : 1.45-1.58 (m, 2H), 1.63-2.01 (series of m, totai 6 
, H), -2.10-2.25 (m, 10, 2.40-2.62 (m, 1 H), 2.34 and 2.35 (s, total 3H), 
3.30-4.48 (series of m, 9 H), 5.14-5.29 (m, 1 H), 7.05-7.12 (series of 
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m, 2 H), 7.20-7.33 (series of m, 5 H), 7.70 and 7.75 (d, J = 8.0 Hz, tot 
al i H). 
MS (FAB) m/z 510 (M*+H) • 

[18 7] 4-[l-[2-(2-^^7x-;W7^V)-6-^> % /^WJ;i/7-fe^;i/]- 
(4S)-7;^n-(2S)-tfo'J *J-)V* h*i"]=st7W\$-*y>tl)Vtf>m (Isomer 
H)<Z>&/& 



F 




4- [1- [2- (2-* ^k7i - )V7 5 J ) -6-^ > V^-th/ U )V7^)V\ - ttS)-7)U 

^-□-(2s)-h!DU^;Mh^v]>'^p^-y->*;^>^ xx^ 

(Isomer F, 130 mg, 0.25 mmol) & — )V-1W (1 : 1, 10 ml) fcttffi 

U 25M-NaOH (1.99 ml, 0. 50 mmol) *1$Xk$k, Rfcm&W&m&~£ 

mmmftTZo ZZlZBUfcmiZ 1.0M-NaOH (0.74 ml, 0.74 ml) ^JP^O'CT 
3TO^T?)o £«£1N-HC1 (20 ml) # nntf^l/A-^y-;^ 

77^HCTiil^DD*M-/^;-Jl' (10 : l) ffift&04-[l-l2-(2-* 
^^x-;U75 7)-6-^>^WU;i/T-Ir^;W-(4S)-7;i'^P-(2S)-t!D 
iJy-jMb^'>]->^O^ir>jjM>i (120 mg, 95S) ^Hi&T^;^ 7 
X<hLT#£: (Isomer H). 
IR (KBr) 2937, 1699, 1641, 1574 cnf' ; 

'H-NMR (CDC1 3 ) 6 : 1.20-1.31 (m, 2H), 1.43-1.56 (m, 2H), 2.10 (brs, 5 
H), 2.21-2.50 (m, 1H), 2.34 (s, 3H), 3.24-4.48 (series of m, 9 H), 7.01 
(brs, 1 H), 7.11 (brs, 1 H), 7.22-7.36 (series of m, 5 H), 7.81 (brd, J 
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=5.6 Hz, JH). 
MS (FAB) m/z 510 (M + +H) ; 

Anal. Calced for C 28 H 3 ,FN 3 0 5 : C, 66.00; H, 6.33; N, 8.25. 
Found: C, 65.71; H, 6.42; N, 8.08. 

4-[l-[2-(2-*:F;P7x-;i,7i^ 

S^v-] v^da^>*;^>M Isomer A, *tf Isomer B : 

l] 4-[i-[2-(2-^;P7x-;P75y)-6-^>y^yy^7i : ^; l/ ]_ 




4-[l-(tert-7h^^;^-;W-(2S)-kfD>J^;M h^^p^ f 
>***>»-^^ X7f^ (580 mg, 2.4 mmol)/ 2-(2-^^7x^7 
§V)-6-^>l/+*!/UM« (678 mg, 2.4 mmolK HOBt (324 mg, 2.4 mmol) 
XX$ hUx^75> (1.0 ml, 7.2 mmol) £ mt^U> (20 ml) 0 
EDCOiCl (691 mg, 3.6 mmol) Z%lZ_fc&. mM&®*^UT?\mm8t 

Rjmizx*. go mi)*$n^ wwt^jirmtz. mimmm 

^>$fflV^^75A7DTh^7^-{CT^L^1f>-^x^;i, 0:2, 
v/v) «E^«tD«Hift (500 mg, 48« ft*fi«rtK*fcl,T#&. 

'H-NMR (CDC1 3 ) <5 : 1.30-2.10 (m, 12H), 2.36 (s, 3H), 3.30-3.90 (m, 7 
H), 4. 10-4.25 (m, 2H), 7.00-7.40 On, 7H), 8.04-8.06 (m, 1H). 
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CDS 2] 4-[l-[2-(2-^^7x-;i/T5/)-6-^>y^-thyu;i / 7-k^;U]- 
<2S)-\dW)i?~)V*b*i']i'9U'\*'*)r>%)Vtf>WL Isomer A, ^Isomer 




COOH 



Me 



28©> ? 7X7 : -|/^tt#:('>7 > S.?>* h?>*) "<DM£Va<D 4-[l-[2-(2-^ 
Jl/7x^75 7) -6-^ > V U )W^-M - (2S) - tf D U ;* h * 5"] 
v^p^it>^;i/^>M XXfJV (580 mg, 1.1 mmol) & THF (10 m 

1) mS (5 ml) C^$PU IN NaOH (1.5 ml, 1.5 mmol) ^m^fz 

70 v 2mmmfttz>o Kjfc^*Mj£T\zmm%£VTmt>nz>mmzw 

75 7)-6-^>y^/U;i/7-fe^]-(2S)-bf D u b=^>] DA^ 

+f->^;i/#>m Zntco |3nM'l£#:£HPLC (C18 column, eluting with 0.02 N 
mmmmm- T±h=-hV)V (1:1, v/v)) T*HBU Isomer A (150 mg, 27S) 

IR (KBr) 2937, 2867, 1641, 1573, 1440, 1243 cm" 1 ; 

'H-NMR (DMSO-ds) 5 :1.39-1.85 (m, 10H), 2.23-2.28 (m, 2H), 2.29 (s, 3 
H), 3.41-4.03 Ob, 9H), 7.01-7.08 (m, 2H), 7.21-7.28 (m, 4H), 7.80-7.82 
(m, 1H). 

MS (FAB) m/z 492 (M+H) + ; 

Anal, calcd for C 28 H 33 N 3 0 5 • 0. 2 H 2 0: C, 67.91; H, 6.80; N, 8.49. 
Found: C, 67.79; H, 6.77; N, 8.25. 

HPLC (C18 column, eluting with 0.02 N - Jthrh 
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V)V (1:1, v/v)) ffift&Q Isomer B (10 mg, 1.710 *&&MmmM®}tL 

xmtco 

'H-NMR (DMS0-d 6 ) 6 : 1. 11-1.30 (m, 5H), 1.80-2.11 (m, 7H), 2.29 (s, 3 
H), 3.44-4.00 (m, 9H), 7.02-7.08 (m, 2H), 7.21-7.29 (m, 4H), 7.79-7.81 
On, 1H). 
H»!l2 3 

4-rM2-(2-p^7xx;i^S/)^^ 

o-(2S)-tfDU y-iM H*^]-3-^^;^>pa^>*;^>k : 
[IS 1] 4-h HD^->-3-^^;^&§^ XX^KD^ 



Me 




^ 4-fcKD^>-3-^^;U3-H-v>if> (3. 13 g, 13.4 mmol), hUx^T 
5> (4.11ml, 29. 5 minol), SMa'^v^A (150 mg, 0.67 mmol) Rtf 1,3- 
lfX(^7xx;i,7^7.7^y)ypn> (276 mg, 0.67 mmol)£DMS0 (10 ml)S: 

3. ^^^^^efc-^b^^^^TT, 7013{CT2BF B m#T^. 

K^m^mmvtz^ ?jc (20 mo ksix^t 

JStBTS. »ffi$i£Jg&7K& (X20) (X21ei) , «^ 

^h'J^AT^:^ ®ETFiz®mz%£Tz> a a&nsaitfcs/uay* 

^V^^7A^DTh^7^-^T^L^-th>-^ x5 , ; p (5 . d m 
^ct«94-hKD+->-3-^^;^#^ xXx;P (2.00 g, 90S) ^fi-g 

'H-NMR (CDCI3) 6 : 2.28 (s, 3 H), 3.90 (s, 3 H), 6.20 (brs, 1 H), 6.83 
(d, J = 8.4 Hz, 1 H), 7.79 (d, J = 8.4 Hz, 1 H), 7.85 (s, 1 H). 
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[XS 2] 4-[(4S)-7;^n-(2S)-tfO'Jv-;Mh^'>]-3-^^J^m#^ 



4-k Fn^->-3-^^;^m#m IXtJV CI. 98 g, 11.9 miol)> N-t 

e r t -~r h ^ ~> # ;i^x; v- (4 s) - 7 )V* u - (2s) - if a u Vx^ ^ ^ y (2.87 

g, 13.1 mmol) Rtf hU7x-;|/7}N7;7^> (3.43 g, 13.1 mmol) £ THF (50 

mi) mmftTteTVi?* ju#>m *mv7u&v x*t-;w (2.5 

7ml, 13.1 mmoD^mfc^ KfoM^MZM < CT'-Bjfejf J^TS. RjsSftS^ 

D7hif77^tTg|lA^>||i^ (4 : l) mft£rn-[as)-y 
;^n-(2S)-eDU^x;p^h^>']-3-^^;i/^m^ *5p;u ixfj^n 

tco *ik&mzcnu&<Dmmteftt>? mt^v> (50 nDRtf hv?)v 

Irumk (25 ml) £JP;t, ^T20#Jf#T3„ £j«£MJETK:i£^£b 

@*LT4-[(4S)-7;i/^-D-(2S)-tfDUi?x;i/^ h=^^]-3-^^;^m#^ ^ 

3^ X7>tMU (551 mg, 17*) £li£@7»<i:LT#£. (Wt&mtcnU 

'H-NMR (CDCI3) 6 : 1.53 (brs, 1 H), 1.63-1.76 (m, 1 H), 1.86-2.01 (m, 

1 H), 1.92 (s, 3 H), 2.58-2.71 (m, 1 H), 3.01-3.10 (m, 1 H), 3.26 (brs, 

1 H), 3.55 (s, 3 H), 3.72-3. 82 (m, 2 H), 4.84-5.00 (m, 1 H), 6.49 (d, J 

= 8.4 Hz, 1 H), 7.51 (s, 1 H), 7. 53 (dd, J = 8. 8, 2.8 Hz, 1 H). 

MS (ESI) m/z 309 (M'+CHjCN).. 
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[IS 3] 4-[N-tert-^h^^;^-;i,-(4S)-7;^0-(2S)-t*DU^-;U 




4-[(4S)-7;^D-(2S)-tfp»j^;Mh^^]-3-^?;^m#^ *^)V x 

(2.04 g, 7.63 mmol) R^-tert-y^;!/ '^-^-h (2.00 g, 9. 
16 mol) ft hu;p (50 ml) fcfcflfU SfiTfl.OM-NaOH (9.16 ml, 9. 

16 mmoDftiO^, SJS&ftl.ON-HCl (20 il)fcft*f, H*X^ 

burnt*. &&m*teimm±hvvh^im®:. wmT\mm^mm- 

;i/fc^-(4S)-7;^p-(2S)-if □ u's>=;m ht'>]-3-^^in^ 

IXfJP (2.43 g, 86*) ft«ffitt*tt»*tbT#fc. 
MS (ESI) m/z 368 (MHH). 

[IS 4] 4-[(4S)-^;^0-(2S)-H0U^z:;Mh#^]-3-^9 i ;^>^p/\ 

F ... 
( / Me 

4-[N-tert-^h^^;^-;M4S)-7;i/^D-(2S)-lfDUv-;M h^S/]- 
3-^^;idSfAS» ^fJUXjJl^ (2.26 g, 6.17 mmol) Rtf W-uW^-y 
x*/-;HBK (10 : 1, 16.5 ml) £M#Tfc, 

-ft»+T»ftteK*ftftfi5.- Rfcmfomm&miv: at«ft«jETfc»ats^ 

^T#6tl*»atft^U*y;i/ftffl^«*7A^DTh^77^-K:T||»bA 
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tt>-m&tt)V (4 : 1) ^ e fc«94-[N-tert-7>^v^;i/fc;l/-(4S)-7;i/ 
X7f;i/ (2.22 g, 96*) &Hfi»tt*tbT»fc. #e>nfe4-[N-tert-^h^ 

v-*;i-fc;i/-(4S)-7;^o-(2S)-tfPU^r.;M 

•y->*;i/^>^ l^fJV (2.22 g, 5.94 mmol)£ Wc^Vy (30 m 

i) izmmv, hU7MDSi oomi) &jd*/ «T?304Nt#"rs. 
tuutivvA-'**;-)], m io : ■ offl^insftat*. mmmzm* 

4-[(4S)-7;i/^D-(2S)-fcfD 'JyrJW b=^>]-3-;<5P^v£ o^+>->*;W* 
>^ IXf^ (1.58 g, 98*) .&^ifttt*iUT#&. 

'H-NMR (CDC 1 3 ) , mixture of diastereomers, 6 : 0.97-1.00 On, 3 H), 1.2 
3-1.33 On, 1 H), 1.54-1.69 On, 5 H), 1.80-1.94 On, 1 H), 2. 05-2. 22 On, 3 
H), 2. 28-2.35 On, 1 H), 2.78-2.91 On, 1 H), 3.24-3.37 On, 4 H), 3.59-3. 
69 (m, 1 H), 3.65 and 3.66 (s, total 3 H), 5.10-5.26 On, 1 H). 

[IS 5] 4-[i-[2-(2-^^;i/7x-;i,7^y)-6-^>^it^u;i/T-fe^;i/]- 
(4S)-7;^n-(2S)-t:D iJy'JM h^l-z-t^JVyZu^-Q-yXfrtfy 



F 




4-[(4S)-7J^D-(2S)-tfDUvnjM h*5/]-&-;WWi/* W\*-$>J3)V 
#>M JLX^Jl (219 mg, 0. 59 mmol), 2-(2-*^)V7 *~)l>7$ J )- 

6-^>l/^1t7U;i/^ (182 mg, 0.65 mmol), HOBt (8.0 mg, 0.06 mmoDRlX 
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DMAP (7.2 mg, 0.06 mmol) fc m^TDMF (10 ml) &«BDC • HCl (169 mg.0.88 
mmol) *loA, «^m-Ma»t*. ***** (30 nUHcS 

5*7A^nYh/777^HTftlL^>-^i^ (1 . 5) j^j.p 
^7^xl/^S#^©^#,©4-[l-[2-(2-^^;i/7x-;i;T^/)-6-^>y4: 

a^*>*^#>* XT^k (344 mg, quant.) ft*fe7*^7T^ 

'H-NMR (CDCls), mixture of diastereomers and rotamers, 6 : 0. 94-1.03 
.On, 3H), 1.18-2.55 (series of m, 12 H) , 2.36 (s, 3 H), 3.18-4.52 (serie 
sof m, 7 H), 3. 54-3.68 On, 3 H), 5.15-5.31 On, 1 H), 7.05-7.40 (series o 
fm, 7 H), 8.05 (d, J = 8.4 Hz, 1 H). 

MS (ESI) m/z 538 (M + +H). 

CCS 6] 4-Cl-[2-(2-^^7xri^7$y)-6-^>y^yu;!/7-fe^;W- 

(4S) W" D- (2S) - tf D U S? X ;M h -3-* 3^>* D A^U" ; > 



^^-\^lC/ Me 



4-[i-[2-(2-^^7xx;i,75y)-6-^>y^y«j^7-k?;w-(4S)-7;v 
*a-(2S)-t!nys?x;M ^^-Z-^)^u^D-yt,ji^>m *?)V 
X7>x;i/ (329 mg, 0.61 mmol) £*^/-;U-THF (15 : 2, 17 ml) fc»*U 
0.25M-NaOH (4.90 ml, 1,22 mmol) -ffllTHWBW*. £«£1N- 

HC1 (lQiDfcfttf, ^Dn^H-^;-^ (10:1> v/v) a**T»HJT 
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3„ m*ffim±hvv&r&m&* atsrftmm^ 

Sit 5 . » 6 n%a»* ^ U rt^*^ 7 A* n T h ^5 7 - KT 

4- [1- [2- (2-/ 3MP7x-;U75 > ) -6-^ >Vtt\TV )V7ttM - (4S) - 7;^ 
P-(2S)-k!PU^-;^h^5/]-3-^5 1 ;i/^7 0A^1t>^;^>m (259 mg, 
81*) **ft»tt«iLT#fc. 

'H-NMR (CDC 1 3 ) , mixture of diastereomers and rotamers, 5 : 0.95-1.03 
(m, 3 H), 1.24-2.55 (series of m, 12 H), 2. 34," 2. 35 and 2. 36 (s, total 3 
H), 3.16-4.40 (series of m, 7 H), 5.10-5.30 (m, 1 H), 7. 06-7.85 (series 
of m, 8 H). 

MS (ESI) m/z 524 (M 4 +H). 
ftttffll 2 4 

4- [1- [2- (2-7 p a 7 xXJKT 5 / ) -6-^> v /*U-^/ U )V7tt)V\ - (4S) -7;M" 
D-(2S)-KoU5?=;M h^~>]v7n^\W>*;V#>m Isomer A, RtXlsom 
er B : 

CEg 1 ] 4- [1- [2- (2-7 n P 7x-Jl/7 $ 7) -6-^ >7^7 U )W^)V\ - 
(4S)-7;^P-(2S)-k°P U >?-;l/^ h^y]y^7 DA^>*M>t >3\>W 



2-(2-7PP7x-Jl/7Sy)-6-^>7^1j-7U;PM (605 mg, 2.0mmol) 
, 4- [ (4S) -7 )V* P - (2S) - fcf P >J 5?n h^>]y^o A^>* >^ 
X7x;K519 mg, 2.0 mmol, ' v7 Rtf h 5 >7 ©?!£$)), EDC • HG1 
(575 mg, 3.0 mmol), HOBt (405 mg, 3.0 nmol) fcZfib Ux^75 > (1.39 
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ml, 10.0 nol) (DM&miW (10 ml) «T16«fIMHR#*-.5. . 
i^ffl^A7A^OYh^77^-|:T«SL O'J^MO d, *PP* 

^A/7irh> (10/1) m*9V7Z7rU*Mm<DR&lB<D «H« (770 m 

CIS 2] 4-[i-[2-(2-^DP7x-;P7$y)-6-^>y^ 1 4.y U;l/7il ^ ;l/] _ 
(4S)-7;^D-(2S)-tfDU h^^^^dA^>^;^>^iso m er A 




O-Q-C0 4 H 



V7*TU*mt§&0&&m<D 4-[l-[2-(2-^Pn^x-;P75 7)-6-<>y 

+-y-VU;i,7-k^;W-(4S)-7;p^D-(2s)-if n y h^>] ^ p^^^ 

^^ X7f;P (770 jug, 1.42 doI) « THF (20 ml) \Z®B 
U 0.25 NNa0H (20 if)***, m®.Tm®mT*. K«tt*«BEFt» 
»U --(31 M'HCl*jDATMtttLfc«, ^DDW^^y^ (I0/1) 

MmTfc«&g*-r?> 0 ft&n«stt«HTLc cc,,, so x 300 *. 0.02 m 

Hth'J^gWTtMhij^ d/i), 20 ml/min.J£IBK 2®0Dv77; 
1 N HCl*fti*TM!fefeUfck ^DDW/^^ ao/i) flM 

Tttmi-So. tttttt«MJdtucMs»« « m^>y^ATm»; met 

fc*J£S£U -t-n-enisoner A (161 mg, 2135) *%m&7 =E)V? T Rtfl 
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somer B(631 mg, 71X)*^»fe7^7 jZtLXWco 
Isomer A : 

IR (KBr) 3406, 2937, 2862, 1724, 1703, 1637, 1587, 1572, 1533 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 0.82-1.41 (m, 4H), 1.83-2.20 (i, 6H), 3.16-4.32 
(m, 9H), 5. 22-5. 43 (m, IH), 706 (t, J = 9.3 Hz, IH), 7.18 (t, J = 7.0 H 
z.lH), 7.32 (in, 2H), 7.41 (t, J =8.0 Hz, IH), 8.67 (m, IH). 

MS (ESI), m/z 530 (M + +l), 532 (M + +3). 
Isomer B : - - 

IR (KBr) 3404, 2939, 1868, 1720, 1701, 1637, 1597 cm' 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 1.44-1.72 (i, 7H), 2.12-2.36 On, 3H), 3.14 (t, J 
= 9.3 Hz, IH), 3.37-4.42 (m, 8H), 5.24-5.44 (m, IH), 7.06 (t, J = 9.3 H 
z, IH), 7.18 (t, J = 7.3 Hz, IH), 7.29 and 7.31 (each s, total IH, amide 
isoiers), 7.32 and 7.33 (each s, total IH, amide isomers), 7.41 (t, J = 
7.6 Hz, IH), 7.52 (d, J = 8. 3 Hz, IH), 8.08 (d, J = 8. 0 Hz, IH). 



MS (ESI), m/z 530 (M + +l), 532 (M + +3). 
nffiM2 5 

4- [1- [2- 7 5 J ) -6-^> V*?^/ U )V7±^M - (4S) -VM 
P-(2S)-HPU^JMh^>]'>^D'\^>*;^>m isomer A, JkZS Iso 



[xe i] 2-(2-7o ; E7x-;w75y)-6-^>y^iJ-vu;nm x-nv xx 



3-kHD+v'-4-7S/7x-^M *7)V iXfJV (2.97 g, 16.4 mmol) 
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S (30 ml) KJgtfU i^Tl^fV^y7>i 2-70^7 

x=;p (2.65 ml, 19.7 mmol) £iD*fcft, S5a#ft*SfiT?l. 5l$M«#"r 
§o M»fcK4BB=^cft (ftfi) (3.55g, 16.4Bol)SMfcft,aa| 

5*7A^D?h^77^-CTfl!U^>-^i^ (4 . i) j^j-q 

2-0-^D^7x=;PT5V)-6-^>!/**!/U^I« X^;P XXfJl^ (3.87 
g, 66S) llfi@fiiLi#fc t 

'H-NMR (CDC1 3 ) 6 : 3. 71 (s, 3 H), 3.73 (d, J = 16.8 Hz, 2 H), 6.94-6. 9 
8 On,. 1 H), 7.15 (d, J = 8.0 Hz, 1 H), 7.32 (s, 1 H), 7. 38-7. 43 (m, 1 
H), 7.46 (d, J = 8.4 Hz, 1 H), 7. 53 (brs, 1 H), 7.55-7.58 (in, 1 H), 8.52 

(dd, J = 8. 4, 1.2 Hz, 1 H). 

MS (ESI) m/z 361 (M + ), 363 (M*+2). ' 

[IS 2] 2-(2-^nqE7i^7$;)-6^>7WJJW©^ 




■2-(2-ynq&7x=:;W75/)-6-^>\/*U-»/U;i«« x^;w XXxiP (3.8 
2 g, 10.6 mmol) « TBB-Ws-A, (i : i, 40 m i) fc«F*L, l.OM-NaOH (5 
2.0 ml, 52.0 mmol) &Ud*, S»Tri.5«FMi|^*. fD^£*BFFfc*« 

■«*bT»6n*«»fci.'oii-Bci ^oatm^ts. %*>nzmmj£M 

*«fe, 60 t:T-^MEE^iLT2-(2-7*D^7xx;|,75y)-6-^>y+1J- 
»/U;W» (3.40 g, 93S) fta'fi»ftit»5fetLT*&. 

'H-NMR (DMS0-d 6 ) 6 : 3. 71. (s, 2 H), 7.16 (d, J = 8.0 Hz, 2 H), 7.21 
(t, J = 8.0 Hz, 1 H), 7.36 (d, J = 8.0 Hz, 1 H), 7.50 (s, 1 H), 7.52 (t, 
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J= 7,6 Hz, 1 H), 7.77 (d, J = 8. 0 Hz, 1 H), 8.01 (d, J = 7. 6 Hz, 1 H). 
MS (ESI) m/z 347 <$t), 349 0t*+2> . 

CCS 3] 4-[l-[2-(2-^D ; E7x-;i/75y)-6-^>y^1tyu;i/7-fe5 L ;W- 

(4s)-7;^p-(2S)-tfDUv-;M h*->]5/^D^-y->*;^>K 



F 




3^ IXtJV (267 mg, 1.03 mmol),. 2-(2-7"d ; e7x-;i/75 y)-6-^>V 
+UVU;PBBfc (357 mg, 1.03 mmol) Rtf HOBt (14.0 mg, 0.10 mmol) £DMF 
(10 ml) fc»fi?U EDC-HCI (217 mg, 1.13 mmol) ^Jn^^T-M^-f 
%o Rjm&& (20ml)ra^ W?mx.wmm*&. IAttift«ISPRi*jfc(c 

)V (1 : 5).«»J:D2a©5?7^x^Jltt#©a^©4-[l-[2-(2-yDq&7 
x ~^7 5 7)-6-^> \/3rUV U )V7tt)V\ - (4S) -7 ;!,:* D - (2S) - tf D U 5? - 
h^->]^^0^\^>*;i/^>m XXriV (580 mg, 96%) 

'H-NMR (CDCI3), mixture of diasteromers and rotamars, 6 : 1.24-2.54 (s 
eries of m, 11 H), 3.20-4.42 (series of m, 8 H), 3.64-3.69 (m, 3 H), 5.1 
5-5.35 (m, 1 H), 6.95 (t, J = 7.8 Hz, 1 H), 7.12 (t, J = 8. 1 Hz, 1 H), 
7.31-7.57 (m, 3 H), 7.95 (d, J = 9.0 Hz, 1 H), 8.52 (d, J = 8. 3 Hz, 2 
H) . 
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MS (ESI) m/z 588 (M*), 590 (M + +2). 

[IS 4] 4-[l-[2-(2-yD^7x-;U7$/)-6-^>y^/U;i'7-fe^;H- 
(4S)-7;^D-(2S)-(fPUx-;M K^'>]^P^^>^^>^ Isomer 
A, Isomer B<E>-&j& 



F 




>^^u;i-TW;w-(4s)-7;^o-(2S)-tfouv-;M h^^PA 

^>tlM>m. XXrJP (562 rag, 0.96 mmol) J~)Wm (1 

5 : 2, 17 ml) fdi^U 0.25M-Na0H (7.64 ml, 1.91 mmol) ZtinttMUT'-W. 
^M#ir<5o £j«£lN-HCl (lOml)ta^ znZZua^A-ttrs-jijB 

? y * - \zTmm hmm^jum^ o 2s© vrz 7- vitwmvmfe® ©4- 

[1-I2- ^ 7i-;v7 5 j ) -6-^ > u ;P7ir^; w - (4S) -y 
a-(2S)-Kau^n;Mh*^]5/^o^^>*;^>K (345 mg, 63*) £*s 

ack PRC-ODS-30 mm X 250 mm, 7-tb-bV)l< : 0. 02H-H»^ h U v A mm 
* = 1 : 1, 20 ml/min) T#IPJfgT& Isomer A (polar fraction) Rtf 
Isomer B (less polar fraction) £^ft^n&§fi7^7 7*£LT#fc„ Is- 
omer A ; 

'H-NMR (CDC 1 3 ), mixture of rotamars, 6 : 1.23-1.35 On, 2 ©,1.43-1.53 
On. 2 H), 2.01-2.48 (series of m, 6 H), 3.28-3. 53 (series of m, 2 H), 3. 
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63-3.92 (series of n, 6 H), 4.01 (d, J = 15.2 Hz, 1 H), 4.22-4.42 On, 1 
H), 5. 17-5.33 On,' 1 H), 6.98 (t, J = 7. 6 Hz, 1 H), 7.12-7.14 (m, 1 H), 
7.27 (s, 1 H), 7.34 (d, J = 6.8 Hz, 1 ED, 7.40-7.47 (m, 2 H), 7.58 (d, J 
= 8.0 Hz, 1 H), 8.47 (d, J = 8.4 Hz, 1 H) . 

MS (ESI) m/z 574 (M + ), 576 (MH2). 
Isomer B ; 

'H-NMR (CDClj), mixture of rotamars, 6 : 1. 26-1.55 (m, 2 H), 1.67-1.75 
(m, 2 H), 1.81-1.93 (m, 4 H), 2.00-2.53 (serifs of m, 3 H), 3.34-4.09 (s 
eries of m, 7 H), 4.22-4.43 (series of m, 1 H), 5.17-5.32 (m, 1 H), 6.9 
5-6.99 (m, 1 H), 7.13 (t, J = 8.0 Hz, 1 H), 7.26 (s, 1 H), 7.34 (d, I = 
11.6 Hz, 1 H), 7.39-7.46 (m, 2 H), 7.58 (d, I = 8.0 Hz, 1 H), 8.47 (t, J 
=6.8 Hz, 1 H). : 

MS (ESI) m/z 574 Qt), 576 (M + +2). 

mmm2 6 



4- [1- [1-7)1* 0-2- (2-* ?)V7 jl=-A7 5 7 ) -6-^ > */3rUV U )V7±^)V] - 
(4S)-7;^D-(2S)-tfnU> ? n;M h^v]->^P^1f>*;^>^ Isomer 
A, JkTf Isomer B : 

peg i] 4-[i-[7-7;u^o-2-(2-^^;i/7x-;VT5y)-6-^>y^iJ-yu 
)V7^M - (4S) -7)V3r u- (2S) - tf p U v r. b^'>]^^D^f 



7-7;P*n-2-(2-^5 1 ;P7i-;P7-5y)-6-^>y^ % /U^ftK (240 mg, 
0.8 mmol). 4-[(4S)-7;P^O-(2S)-kf D U h^->] □aW>*;1' 
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tf>m 3LXy-)V (207 mg, 0.8 mmol, >>X MS h?>Z(DM%m. E 

DC-HC1 (230 mg, 1.2 mmol), HOBt (162 mg, 1.2 mmol) StfhUi^7 5> 
(0.56 ml, 4.0 mmol) <DM£m*m (5 ml) *K MMX-ZimfflMWt Z „ Kfo 

gj\ ^DD^;UA/7irh> (lO/l) ^cfcD2So^7XT-l/^fi#^#^ 

(710 mg, ioo*) ^m^ryvyrxthxmc. mtsmzzn 

[TM 2] 4-[l-[7-7;^D-2-(2-^5 1 ;P7x-^7^y)-6-^>V^yu 

;P7-fe^;W-(4S)-7;i/^D-(2S)-fcf □ y y^DA^^ ^ 

>M Isomer A , SIX Isomer B©-&$" 




4-[i-[7-y;^n-2-(2-^^7xn;i,75/)-6-^>y^-9-yu;i/7-fe^ 
;P]-(4S)-7;^D-(2S)-tfo U>?-;M h^v'j^^P^-y-^;^^ ^ 

XXtMP (710 mg, 0. 80 mmol) CDTHF (40 ml) mffiz 0.25 N NaOH (40m 

\z\ HHCiSJofcTKtticfcfctfc. ^□□*M/^^y-ji, do/1) s^atc}* 

tar*. atH**<s»*ift*«fe#, mmm.i-hvv&i*ii£im* msy\zm 

mmisTZo #.6tt«38«£HPLC [C„, 30 X 300 mm, 0.02 Mf^MJ* 
. . A*W«/7.'fehn.hU.^ (1/1), 20 inl/min.] £MVv 2ffi©s?7X;rU:3-gft 

*n*n©7^^^ s >*«ETfc«wjiE«5febfca, i nhc 
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lSiWATKttCL,fc&* 2 nutsfrk/ (10/1) msmxm&TZo 

U -tn^tliWI* (Isomer A) [68 mg, 16515(2 steps)] £&&@^t>> ROW 
Mdsomer B) [206 mg, 4956 (2 steps), 5% ©Isomer AS^tf] 

Isomer A : 

IR (ATR) 2937, 2864, 2330, 1637, 1579 cm"'; 

'H-NMR (DMS0-d 6 ) 6 : 0.86 (t, J = 5.4 Hz, 1H), 1:17-1.40 On, 5H), 1.8 
5-2.22 On, 6H), 2.30 (s, 3H), 3.19 (t, J = 8.3 Hz, 1H), 3.38-4.37 Ob, 6 
H), 5.25-5.47 On, IB), 6.99-7.13 (m, 3H), 7.25 (d, J = 6.8 Hz, 2H), 7.80 

(d, J = 8.6 Hz, 1H), 9. 87 (br, 1H), 12.05 (br, 1H). 

MS (ESI), m/z 528 (M*+l). 
Isomer B : 

IR (ATR) 2939, 2870, 1722, 1699, 1639, 1579, 1454 cm" 1 ; 

'H-NMR (DMSO-d 6 ) 6 : 0. 86 (s, 1H), 1.18 (s, 1H), 1.24 (s, 1H), 1.40-1. 
82 (m, 6H), 1.91 and 1.99 (each s, total 1H, amide isomers), 2.10-2.29 
(m, 2H), 2.37 (s, 3H), 3.17 (t, J = 7.6 Hz, 1H), 3.44-4.50 (m, 6H), 5.33 
and 5.41 (each d, J = 54.8 and 53.6 Hz respectively, total 1H, amide is 
omers), 7.04 (m,lH), 7.11 (s, 2H), 7.25 (s, 3H), 7.80 (d, J - 7.3 Hz, 1 
H), 9.88 (br, 1H), 12.01 (br, 1H). 

MS (ESI), m/z 528 

mmm2 7 

4- [ (2S, 4S) -A-y M P-l- [2- (2-* x.-)V7 =• J ) -6-^ >V U )V7 
[Ig 1] 4-[(2S,4S)-4-7;l/^n-l-[2-(2-^5 1 ;i'7x-;l/7$y)-6-^>l/ 
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0 > ^>^C0 2 Me 



2-(2-^^;i/7x-;i/7$/)-6-^>y^yU;Wn-^m (282fflg, 1.0 no 
0, 4-[(4S)-7;^P-(2S)-trPU.^=;Mh*^]-n-»» *?vi, x^x;u 
(219 Dig, 1.0 mmol), EDC-HC1 (288 mg, 1.5 annol), HOBT (203 mg, 1.5 mmol) 
WhUx^;P7^> (5.0 ml, 0. 70 mmol) £DMF (4 ml) £ifl7?23l$ro 

#e>tl^^^i>U*^r';P^ffl^^^^A^PT h^7^— fcTM 
Il[yW^50 g, ^pp^;i/A/7irh> do/D] , ^Slc^fl^u^j^ 
M^D7h^77^- (TLO [7PP*;i^/7irh> (io/i)] rftmm 

'H-NMR (CDClj) 6 : 1.22 (t, J = 6.9 Hz, 2H), 1.88-2.30 (m, 3H), 2; 35 
(s, 3H), 2.37-2.45 (m, 3H), 3.28-4.00 (i, 9H), 4.12-4.48 (m, 1H), 7.07 
On, 2H), 7.22 (d, J = 7.3 Hz, 1H), 7.29-7.32 (m, 3H), 7.38 (dd, J = 8. 1, 
4.9 Hz, 1H), 8.05 (d, J = 8.1 Hz, 1H). 
MS (ESI ) m/z 484 (M + +l). 

[X@ 2] 4-[(2S,4S)-4-7Jl/^-P-l-[2-(2->.?;U7x-J!/75y)-6-^>V' 
U )V7±^) W -2- tf D U s?n ;M h ^ 5>] - n -Kn 




O^^CCLH 



4-[(2S,4S)-4-7;P^-n-l-[2-(2-^^7xn)l/75/)-6--<>7WV f U;i/ 
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7-fe?;W-2-fcfDU^-;Mh+^]-nHBa6 XX^)V (378 ng, 0.782 

mmoi) £ THF (20 ml) fc»fl?U 0.25 N NaOH (20 iiDfcJn*., 50 t:T?18P#rfl 
S#ta. ££t£*«fl=Tfc*Sl&U I N HClSin3.TftttfcL&ft, £PP* 

m^hu^AT^m *EETfc»***«*-r*. #6n*»ai**i5/u* 

^7A^dyf^7^- (TLC)fc:T*S»b[^DP*;PA/^^y-;i^ do 

/l)] ^*D4-[(2S,4S)-4-7;^a-l-[2-(2-^9 1 ;P7xnJU7$y)-6-^> 
y^yU;i/7ir5 1 ;W-2-tfoU^-;i'^h^v']-n-te (99 mg, 27*) 
ifiM*&£LT»fc. t#e.tlfe4-[(2S,4S)-4-7;i/^D-l-[2-(2-p<5 1 ;i/7x-^ 
75/)-6-^>y^/yjU7-fe5=-;W-2-fcfDU^-;M h^>]-n-i§m (99 i 
g, 0.211 mmol)fc:x*/-;U (3 ml) 'Rtfl N NaOH (211 0.211 mmol) Sft 
#TfcJn*.Tig#b.fc^ Sffi&S-TS. X-T-^^iPx.T^ H e H ^L4-[(2S,4 

s) -4-7;^p-i- [2- (2-^ ^;W7 x -)V7 5 y ) hhs >\z=mj-i/u jvr-k^M - 

2-trnU^-;P^h*S/]-n-»K ^-h'J7Am (81 ng)§@^&£LT#&. 

^•h'J7A^ IR (KBr) 3410, 3251, 2964, 2870, 1641, 1574, 1439 cnf 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 1. 68-2. 30 On, 5H), 2.24 (s, 3H), 2.42 On, 2H), 3. 
30-4.00 (m, 7H), 4.26 and 4.40 (q and m, J = 6.8 Hz respectively, total 
1H, amide isomers), 5.21 (dd, J = 53.6, 3. 9 Hz, 1H), 7.07 (d, J = 6. 6 H 
z, 2H), 7.14-7.26 (m, 4H), 7.30 (d, J = 7. 6 Hz, 1H), 7.72 On, 1H). 

MS (ESI) m/z 470 (M + +l) ; 

Anal. Calcd for C 25 H 27 FN 3 0 5 • Na • 3H 2 0: C, 55.04; H, 6. 10; N, 7.70. 
Found: C, 55. 26; H, 5.95; N, 7.38. 

5- [ (2S, 4S) -4-7 )V* P-l- [2- (2-* 3^1/7 x ~)V7 5 J ) -6-^ >V*W U )VT 

[xm l] 3-[l-tert-7h^'>*;t/fc;p-(4S)-7;^p-(2S)-tfDU> ? x;i/ 
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boc 



Tk^Hfc^hU^A (60Xiftft ; 365 mg, 9.12 mmol) £ THF (20 ml) IdH 
U -50 -C-cWFfc (2S,4S)-l-(tert-7>^^;i,fc;0-4-7;^P-2-y 
D'jy-;i/ (1.00 g, 4.56 mmol) (DTHF (15 ml) ^»in^|g^T5^» 

r*. ©SKiciwurr^^ 7*'ui/-i? (0.95 n, 10.5 moi> 

K«a^«*railft1?* £ £154N»W*. EfcttfcS 5 (C -40 •CTHBtwa 
WIRICM (1 ml) SJp^TKttfeL&ft.' * (20 ■DfcjDAfc 
Six^;i,TiaitS„ tttttt«MAtt*«s» t leWW^hU^AT' 

^ o^h^y^-izxmmv [i/u*yMo g], -^^/mtx^ (2/01 

■<fcB«S4& (670 mg, 48*) SiSfiittftiltflfc.- 

'H-NMR (CDCI3) 0 : 1.47 (s, 9H), 1.98-2.15 (m, lH), 2.36 (dd, J = 20. 
5, 5.6 Hz, IE), 2.58 (t, J = 6.6 Hz, 1H), 3.35 (t, I = 9.0 Hz, 1H), 3.4 
8-3.80 (m, m, 3.94-4.17 (m, 1H), 5.19 (d, J = 53.1 Hz, IH). 

MS (ESI) m/z 306 (M + H) . 

CIS 2] 3-[(4S)-7;^P-(2S)-tfPU^-;P^h^>]y D t!^>^ ;<5P 

- 3-[l-tert-7h*v^ h=^>] 
•/□t°^->^ XXx;U (670 mg, 2.19 mmol) 5^1/ > (20 ml) 
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hv'yMnwm (lomi) *1N7L, m^xmrnmn*. Kfcwtzmm 
TitmmhT&ztLzmmz, »ti nnm$:iM%.x7)itiv>&tLt£&, m 
itt^uyrm&tZo %utim*mvk&7m&. 

uzT^mw&^Lxmm^i usomg, loo*) ^n^^tLxntzo 

'H-NMR (CDC 1 3 ) 8 : 1. 79 (m, 1H), 2.02 for, 1H), 2.04-2.21 (m, 1H), 2.6 
0 (t, J = 6.3 Hz, 2H), 2.90 On, 1H), 3.31 (m, 1H), 3.49 (dd, J = 9.5, 6. 
6 Hz, 1H), 3.56 (dd, J = 9.5, 4.6 Hz, IB), 3.69 (s, 3H), 3.75 (dt, J = 
6.6, 2.2 Hz, 2H), 5.18 (dt, J = 54. 8, 3.7 Hz, 1H). 
IXM 3] 3-[(2S,4S)-l-(tert-^h^^;^-;0-4-7;^n-2-tfPU> 5 

boc 

3-[(2S, 4S)-l-(tert-7>^>-*;i/^~;i/)-4-7;^o-2-tfPU> ? -;i/^ 
>0 7°P tf I^fJl' (2.84 g, 9.30 mmol) £ THF (40 ml) \Z& 

MU 0. 25 N NaOH (40 ml) £;&n^iST19Pf f^^TS. S«?:Ml£Tfc?# 

&@5cU 'gznzmmzi n nci^iw^mmzLTc^ stx^^iait 
mmm**7k, m%\&m7m&, M7mmj-bW2±x$m&, miff\z 
®m*%£;LTmmw (2 as g , 92%) zm&mmmtLxmco mtsmt 
znim<Dmmmt>TA(DRmzm^tz 0 ) 

ixm 4] 3-[(2S,4S)-l-(tert-7*h^>'*;^~;0-4-7;^D-2-fcfDU^ 
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boc 



3-[(2S, 4S)-l-(tert-^ h+v^;i/fc;W-4-7^D-2-lf D u 
z/]7utt>Wt (2.48 g, 8.51 mmol) £ THF (100 ml) fc»#U ^STIO.O 
M #^>-v^?-;i/7.;i/7^ K&tt (2.79 ml, 27.9 mmol) £iP;L> ^1:3. 5B# 
IBK 60. r^O^ft*^ SJS*SMfc?&^ 7K7JC (100 ml) fcasfftg 

«jeet.k: w *s*-r § o # 6 nsgsafcs ~> u * v> 3 # 7 a * D t h 

^yy^-\ZXmUh [v<J#^;P50g] , ^PD*M//^y-;p (20/1) * 
#«kt>MM&-(2.84g. 100*) *fcfitttt»£LT#fc. 

'H-NMR (CDCI3) 5 : 1.47 (s, 9H), 1. 64-1.73 On, 1H), 1.83 (or, 2H), 2.0 
0-2.41 (m, 2H), 3.37 (t, J = 9. 1 Hz, 1H), 3.50-4.23 (m, 7H), 5.11 (d, J 
= 53. 1 Hz, 1H). 

MS (ESI), m/z 278 (M + +l) . 

ITU 5] 3-[(2S,4S)-l-(tert-yh^>'*;i,#-;0-4-7;^n-2-t!PU> > 



3-[(2S, 4S)-l-(tert-7 h^^;^-;i/)-4-7;^0-2-tfD U *J-)\>* h* 
S/]7°a/V-;V (2.84 g, 9.30 mmol), bUX5 L )U7^> (7.78 ml, 55.8 mmo 
1), DMS0 (6. 61 ml, 93.7 mmol) (43 ml) ' \zmMU 0 , C' i T?at 

#TlCbfU y>Htftifi^ (4.44 g, 27.9 mmoD^TT 5. ^TH7 



F 




N 
i 

boc 
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^*t>/i»i^ (4/D ^oim (1.35 g, 53X) *te&mft®tv 

'H-NMR (CDC 1 3 ) (5 : 1. 47 (s, 9H), 1.95-2.16 (m, 1H), 2.34 (t, J = 17.1 
Hz, 1H), 2.65 (br, 2H), 3.36 (t, J = 9.8 Hz, fH), 3.46-4.19 (m, 6H), 5.2 
0 (d, J = 53.7 Hz, 1H), 9.79 (s, 1H). 

MS (ESI), m/z 278 (M + +l). 

[IS 6] (E)-5-[(2S,4S)-l-(tert-^h^v'^;^-;i/)-4-7;^D-2-tfD 



hU*^;i/ x^tW (0.95 ml, 5.88 mmol) £THF (40 ml) fc 
8f#U gSB&SET; 0 "CT$#t;&#S> **fltf-hU£A (60* iftft ; 235 
mg, 5.88 mmol) &|fc*K:in*.S. £Jfc^£M^T10#lI£N^ M^t3- 
[(2S,4S)-l-(tert-^h4 1 >'^;^-;i/)-4- , 7;^n-2-tfDU^x;M h*^] 
ypk°^->T;Pxt:H (1.35 g, 4.90 mmol) ©THF (40 ml) ii$0 TCtiT 
T& 8 EA38-&**0'lCT?$6K:2ll#Mft#MI, 3k* (50 mDtSE^ ifi? 

7>-fcT««L/ l»U#y;V 50 g] , ^nn*;i/A/7-feh> (10/1)] ^ 
(1.40 g, 86*) &fcfitt:Rtt£bT»£. 



boc 
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'H-NMR (CDCl 3 ) 6 : 1.47 (s, 9H), 2.02-2. 221 (m, 1H), 2.30-2.58 On. 3 
H), 3.34 (t, J = 10.0 Hz, 1H), 3.45-3.71 (m, 7H), 3.73 (s, 3H), 5.21 (d, 
J= 55.3 Hz, 1H), 5.89 (d, J = 15.9 Hz, 1H), 6.95 (dt, J = 15.9, 7.1 Hz, 
1H). 

.[IS 7] 5-[(2S,4S)-l-(tert-yh^v^;^-;U)-4-7;^P-2-lfDUv 




K(2S,4S)-l-(tert-:7h*^^^ 
v-]-2-^>-r>^ XXf;i/ (1.40 g, 4.22 mmol) RZt 5S njVVbJ 

mm (wet.) (700 mg) (50 ml) fcWBU '«1»TK:, ?0«fM ' 

#ffi-rStt**^*fx5. &J«tf«£raU Wftft«EETt««|«*-r 

lisviiyju 20 g] , ^+*>/b»i5 i ;p (4/D »^oaia« (1.09 & 7 

8%) 

'H-NMR (CDCl,) <5 : 1.47 (s, 9H), 1.61-1.74 On, 3H), 1.98-2.18 (m, 2H), 
2.31-2.42 0d, 3H), 3.31 (dt, J = 7.9, 1.5 Hz, 1H), 3.40-3. 66 On, 4H), 3. 
67 (s, 3H), 3.73 On, 1H), 4.09 (br, 1H), 5.20 (d, J = 52.7 Hz, 1H). 
[IS. 8] 5-[(2S,4S)-4-7;^n-2-tfnu^-;Mh^>']^>^>^ ^ 




H 
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5-[(2S, 4S)-l-(tert-^ h^v*;i/^-;i,)-4-7;^D-2-hf P U ^JM ht 
v]A>^>^ *?)V XXx;P (1.09 g, 3.27 imol) £ mt^^U> (50 m 
1) fc»#U £i&TMJ:7;M-nSB& (10 ml) Sfll*., Hia&T3. 5B#raffi# 
T*. £J«£Mffi«j£M*bT#£n^M£^t;*^!/> (50 ml) Tit 

(590 mg, 77» &*6ilMtt|&£l/T#&. (*fc&mtZ.tl&&<Dtt9l}t 

'H-NMR (CDC1 3 ) 5 : 1.59-1. 96 (m, 5B), 2.15 (in, 1H), 2.34 (t, J = 7. 1 H 
z, 2H), 2.86 (ddd, J = 35.7, 13.2, 3.9 Hz, IB), 3.27-3.35 (m, 2H), 3.42- 
3.53 On, 4H), 3.67 (s, 3H), 5.18 (m, IB). 

MS (ESI), m/z 234 (M*H) . 

[is 9] 5-[(2s, 4S)-4-7;^p-i-[2-(2-^^;i'7xn;i/75 /)-6-^>y 




2-(2-^^7xx;i/75/)-6-^>y^1fyu;Htm (357 'mg, 1.26 mmo 
1), 5-[(2S,4S)-4-7;^n-2-bfD'J^-;Mh^'>]^>^>m XX 

(295 mg, 1.26 mmolh EDC • HC1 (362 mg, 1.89 mmol), HOBt (255 mg, 
1.89 mmol) TkT$ hUx^7$> (0.88 ml, 6.30 mmol) DMF (5 m 

1) *ffln?l«FWflW1"5. (50il)fcftff, IllfjU'Sl 
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.-r-fcTttSL, [S/U*y;W0 g], #DD*;hk/7-fe h> (lO/l) SffthJ;?)^ 
M(1.05g, 100S) ft*6fi»«*iLT#fc. 

'H-NMR (CDClj) 5 : l.'55-ll 72 (m, 4H), 1.98-2. 34 On, 2H), 2.36 (s, 3H), 
2.37-2.51 (id, 1H), 3. 29-3. 59 (m, 3H), 3.65 (s, 3H), 3.66-4.01 (i, 6H), 
4.23-4.46 (m, 1H), 5.13-5.33 (m, 1H), 7.06 (t, J = 7.1 Hz, 2H), 7.21 (d, 
J= 7.3 Hz, 1H), 7.24-7.35 (m, 4H), 7.96 (m, 3H). 
MS (ESI), m/z 497 (M + +l). 

Um 10] 5-[(2S,4S)-4-7;^D-l-[[2-(2-^^7x-;U7$y)-6-^> 




Me N-£ „ , . 

^ 5-[(2S,4S)-4-7;^n-l-[[2-(2-^^;P7x-;i,75/)-6-^>y^yu 
^7W;W-2-tfOU^;M N*'>]*>*>* XXrJP (1.26 no 

1) £ THF (40 ml) fc»*U 0. 25 N NaOH (40 iDfctoA, MTlWlHUR* 
TS. M5MET«gSlT#en§SItl NHCl£JnATKttfct,fc 

ftifK fc*m*MJ*ATtefl8k MffiT«£g£t,T 5-[(2S,4S)-4-7;i, 
^D-l-[[2-(2-^^7x-;P7^ /)-6-^>y^/ VfrTttM-l-K D U 
^h^]^>| (390 mg, 60S) ^W^tlTifc. 5-[(2S, 
4S) -4-7 O-l - [ [2- (2-^^7x ~)W 5 /) -6-^ > / »J ;U7-fc5P 
;W-2-tfDU^;MS4^]^>^>^ (390 mg, 0.750 mnol) \Z X* ;-)V 
(10ml) WIN NaOH (0.750 ml, 0.750 mmol) £iH;5L 15#$#^, ^JET 
»«*-S*tT#&ns«fitx-^SJn7LT@<t:$*5-[(2S, 4S)-4-7;U^ 
□-l-[[2-(2-^^;i/7x-;U75 7)-6-^>y^-y-^iJ;i,7ii^;W-2-t: 0 DUv 
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-JMh^^]^^ ±hVu& & (283 mg) ' 
IR (KBr) 3425, 3251, 2939, 2868, 1643, 1574, 1439 cnf 1 ; 
'H-NMR (DMS0-d 6 ) 6 : 1.01-1.30 (m, 3H), 1.45 (m, 4H), 1.86 (m, 2H), 2. 

03-2.23 (m, 2H), 2.28 (s, 3H), 3.15-4.43 (m, 6H), 5.23-5.41 (m, 1H), 6.9 

9 (m, 2H), 7.19 (m, 5H), 7.85 (m, 1H). 
MS (ESI), m/z 484 (M + +l). 

»J2 9 

6-[(2S, 4S)-4-7;^a-l-[2-(2-^^;U7 x-;i/7'^ 7)-6-^> 1 MyiJ )VT 

-fe^;w-2-tfPU^;M h^~>]-\^>m i-hW&m. : 

[IS 1] (Z)-4-^>^|/t*>-l-^O^-2-^f>0^ 
_ (Z)-4-^>v ? ;i/^^-2-7'x>-l-^-;i/ (2.0 g, 11.2 mmol) (DMit^U 

> (40 mo mmz, gmn.mT, o nrMwrizm^tmrn (4.46 g, 13; 4 mm 

ol) S^hiJ7x^7^7^> (3.51 g, 13.4 mmol) &$Qz.%. 

(4/1) «E^DSjg« (2.76 g, 1003!) &&fi?fttfc&£LT#fc. 
'H-NMR (CDC 1 3 ) <5 : 3.98 (d, J = 8.3 Hz, 2H), 4.15 (d, J = 6. 1 Hz, 2H), 
4.53 (s, 2H), 5.77 (m, 1H), 5.90 (m, 1H), 7.28-7.36 (m, 5H). 
.[IS 2] (Z)-(2S,4S)-2-(4-^>^;U^~>-2-^r:;i/^>'^^;W-l-(te 

N 
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(2S, 4S)-l-(tert-^h^v-^;^-;n)-4-7;^p-2-tf P ij J- 
)V (2.46 g, 11.2 mmol)© THF (100 ml) ®mz, 0 < CT?^^W^TfC7jc 
mti-hWA (60X^ft ; 896 mg, 22.4 mmol) \Zi\\Z.% 0 frfomzm 

SlT2 0Mm (Z)-4-^>yJl/^y-l-^D^-2-^f> (2.76g, 11.2 
mmol) CD THF (100 ml) ®WlZmZZ> 0 KfamttSftmWW:, ^hy-n-^)V 
7>^E-^A (100 mg, 0.27 mmol) £0 "CTiDTL 15#jt#T<5 8 £ 

^zKjmz^UT^mmmmrz. m^mmwT\z, * (so mo^a 
nam* MffTKM^^-rs. %zn%mm:>-vti>r)v?km^z>t>7& 

t?U-? hff77j-\ZTmmL [v'J*y;H20 g], 'VH^/TOX^P (4/ 

i) (3.30 g, 78X) *mmtovt®tLT%tc a 

'H-NMR (CDClj) 5 : 1.47 (s, 9H), 1. 98-2. 25 (m, 1H), 2.39 (dd, J = 20. 
6, 14.9 Hz, 1H), 3.31 (t, J = 9.3 Hz, 1H), 3.48-3.81 (m, 3H), 3.95-4.18 
(m, 5H), 4.51 (s, 2H), 5.20 (m, 1H), 5.70-5.84 (m, 2H), 7.27-7.53 (m, 5 
H). 

MS (ESI) m/z 380 (M + +l). 

3] 4-[(2S,4S)-l-(tert-yh^>-^;i/fc;i,)-4-7;^P-2-tfDU> > 
x;M h^v]-l-^/-;KD-&J5g 



(Z)-(2S,4S)-2-(4-^>^;i,^x-2-^x;i,^>'^^;W-l-(tert-7>^ 
y*M-JW-4-7Mal:0>Jy> (4.58 g, 12.1 mmol) mSm 7 K^A° 
(4.0 g) £ (200 ml) K:S»U M» ^/ETH^f^M 
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00 g], >7UU*)Vks/7tY> (10/1) ffift£QUmM.(2A2 g, 67%) 

'H-NMR (CDClj) 6 : 1.47 (s, 9H), 1.6 (s, 2H), 1.98-2.23 On, 2H), 2.38 
On, 1H), 3.36 (dt, J = 10.5, 1.7 Hz, 1H), 3.52-3.82 On, 8H), 4.01 and 4. 
13 (each br, total 1H, amide isomers), 5.21 (d, J = 53. 3 Hz, 1H). 
ITU 4] 4-[(2S,4S)-l-(tert-yh^^^-;0-4-7;i/^D-2-lfoU^ 



4-[(2S,4S)-l-(tert-7h^i/^;^-;i.)-4-7;!/^-D-2-t! D'J^-JM 
>0-l-7*7-JP (2.42 g, 8.31 mol), MJX^75> (6.95 ml, 49.9 m 
moDRtfDMSO (5.90 ml, 83.1 mmol) ^Wc^V> (40 ml) fcjgtf.U' 0"C 
Trft*FFfcey^>=KfcS8S^# (3.97 g, 24.9 mnoD&JltfL 4«fflHWW 
5, KJ^S^jET^iJESSUT^ensSfiJCTfc (50 bDSJd^ SUf 
^TMmr^o JSatel N HClRtffi^dfcfcifcitK «fc*aa»^-hU!7ATft 

nvh^7^r-cx»iSL [v-u*y;P30g], *\*-*>/«x^;!, (2/d« 

^«fcD«H* (1.72 g, 72*) ft*!6«i«*i:UT#fc. 

'H-NMR (CDC 1 3 ) 6 : 1.47 (s, 9H), 1.91 (t, J = 6.6 Hz, 2H), 1.96-2.17 

(m, 1H), 2.36 (t, J = 15.4 Hz, 1H), 2.52 (t, J = 7. 1 Hz, 2H), 3.32 (t, J 

= 9.8 Hz, 1H), 3.49-4.14 On, 5H), 5.20 (d, J = 53. 5 Hz, 1H), 9.77 (s, 1 
H). • 
CIS 5] (E)-6-[(2S,4S)-l-(tert-7*h^->^;^n;i/)-4-7;i/^0-2-tfD 
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hV*=F)V (1.15 ml, 7.13 mmol) * THF (50 ml) 

mmu mam.* ^mr\z xma-vvvt; m 235 ■ 

g, 7. 13 mmol) Z®* " KJ&m&mwr$2bft8tmts 4-[(2S, 4S)- 

i-(ter t-y h^^;i/fc;w-4- 7 ;^n-2-tf □ u s?=;w 

rk F (1.72 g, 5.94 mmol) © THF (20 ml) »T**7& 

«aw«*HttTS6t 2.smj»rr«. j*«**7K (50 minc& 

^D-7l>^77^-!:TilL ['>U*y;P 100 g], ^tt>/mx&/U (4/ 
1) »E$hkD«H4& (1.90 g, 93S) £&&ffl«^£LT#fc 0 

'H-NMR (CDCI3) 5 : 1.47 (s, 9H), 1.73 (br, 1H), 1.99-2.51 (m, 4H), 3.3 
2 (dt. J = 10.0, 1.7 Hz, lfl>, 3.41-3.71 On, 6H), 3,73 (s, 3H), 3.97-4.20 
On, 1H), 5.21 (d, J = 53. 1 Hz, 1H), 5.83 (d, J = 15.4 Hz, IB), 6.97 (dt, 
J = 15.4, 6.8 Hz, 1H). 

ITU 6] 6-[(2S,4S)-l-(tert-yh^^;pfc;W-4-7;W^D-2-bfDU^ 




boc 



(E)-fi-C(2S,4S)-l-(tert-7h^^;u 3 j?-;u)-4- 7 ;^ n _2- l?DU ^- JM 
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h*>']-2-M 1 -fe>l& I^fJk (1.90 g, 5.50 mmol) RZS 5* AyV 

VA/m (1.0 g) * (80 ml) till, mm&T\Z, #J£T19 

^M»ftMc*{b*fr5. a«<DM&£WJU «£MET£«g£LT 

3 &u mk^frWfo&vmmi (1.92 g, ioo»o si»fi«itt«tuT 

^rtCa 

'H-NMR (CDClj) (5 : 1. 38 (q, I = 6.6 Hz, 2H), 1.48 (s, 9H), 1.57-1.70 
(id, 4H), 1.98-2. 18 tin, 1H), 2.31 (t, J = 7. 3 Hz, 3H), 2.39 (dd, J = 20. 
7,15.1 Hz, 1H), 3.31 (t, J = 8.8 Hz, 1H), 3.41-3.60 (i, 3H), 3.67 (s, 3 
H), 3. 68-4. 18 (m, 2H), 5.20 (d, J = 53.0 Hz, 1H). 
DDIS 7] 6-[(2S,4S)-4-7;i/^P-2-tfDU^-;M h^v-]A^>i? ^ 



6- [ (2S, 4S) -1- ( t er 1-7* h * is% )V) -H-7MU-1-M □ U Y * 

2/]A*iJ->j» *^)V X7,t-;1/ (1.92 g, 5.50 mmol) £ (100 m 

o MM.xhV7)i*uwm. ao mo ^p^i^^ts." s« 

$^EETCMg*bT#e>n^>^S(Cl N Na0H^iPx.T7;i/^U14<tL,m 
m^^^l>>TttfcB-r^. tttB^^?0*m7X^ fc*«EB&^hU£AT*£ 

«ETtw*«Ea*bTaia«i a. 15 mg, 85*) *«#te«iitt«jtbT» 

'H-NMR (CDCI3) <5 : 1.38-1.70 (m, 6H), 2.21-2.30 On, 1H), 2.34. (t, J = 
6.8, Hz, 2H), 2.46-2.61 (m, 1H), 3.50-3.74 (m, 9H), 4.15 tin, 1H), 5.30- 
5.45 (n, 1H). 
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MS (ESI), m/z 248 (MN-1). 

[IS 8] 6-[(2S,4S)-4-7;^D-l-[2-(2-^^7xn;i,7$/)-6-^>y 




2-(2-/^7x^7>y)-6-^>W/.JM (282 mg, 1.00 no 
1). 6-[(2S,4S)-4-7;^n-2-fcfDU> J n;Mh^v']A^-y->^ x7 
(247 mg, 1.00 mo 1), EDC • HC1 (288 mg, 1.50mmolh HOBT (203 mg, 1. 
50mmol) R^hUX^75> (0.70 ml, 5.00 mmol) £DMF (10 ml) 

T22mmM&-f z> a KmwtzfrTk (50 mo tatr, s^x^;nr»tBt-^. a 

* UTf# ^ ti^^^^ji s> u ^j^r;i/7 D7K^77^f U [7 era* 

'H-NMR (CDCI3) 8 : 1.35-1.47 do, 2H), 1.53-1.74 (m, 4H), 1.90-2.32 (m, 
4H), 2.35 (s, 3H), 3. 29-3. 50 (m, 3H), 3.57-4.48 (m, 9H), 5.12-5.29 (m, 1 
H), 7.07 (dt, J = 8.3, 1.2 Hz, 2H), 7.21 (d, J = 7.3 Hz, 1H), 7.29 (d, J 
= 8.3 Hz, 2H), 7.36 (dd, J = 7.8, 3.4 Hz, 2H), 8.01 (t, J = 7.1 Hz, 1H). 

MS (ESI), m/z 512 (M + +l). 

CIS 9] 6-[(2S,4S)-4-7;^D-l-[2-(2-^5 i ;i/7xx;i,7$y)-6-^>^ 
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6- [ (2S, 4S) -4-7;^ O-l- [2- (2-* ?)V7 x - )V7 5 J ) -6-^ >VttV V )V 
7±^M-2-\fU^^~)V^b^y]^^-ym *^)\> IXt^ (330 mg, 0.6 
45 mmol) £ THF (30 ml) fciSflfU 0.25 N NaOH (30 ml)^nx.T24B# 

WH»^r*. S^'*»ETfc»««*UTfll6fi*8»fcl N HCl^ira^T^ 

(20/1)] T^BIL.TglStJ (238 ig, 74*) S*fiilM*«frfcl,T 
##;i/3tf>&#: (238 mg, 0.478 mmol) tl^y-^ (10 ml) Rtfl N 
^ NaOH (0.478 ml, 0.478 mmol) fcjQ*, lOM^im MffiTfci«i«SbT 
• #^n§^tX-^^P^T^-fk$#6-[(2S,4S)-4-7;U^-0-l-[2-(2-^ 
9 t ;i/7xn;VTS/)-6-^>y^yu;i/7'fe5 1 ;W-2-t!D U >>-;M h^v'] 
^-HJ^Aia (199 ng)&S!®Ufc. 
IR (KBr) 3423, 3211, 2937, 2864, 1643, 1574, 1485, 1574 cm"'; 
■H-NMR (DMSO-d 6 ) 6 : 1. 36-1. 72 (m, 6H), 1. 92-2. 28 (m, 4H), 2.34 (s, 3 
H), 3.26-4. 00 (m, 8H), 4.20-4.43 (m, 1H), 5.21 (dt, J = 54.0, 4.6 Hz, 1 
H), 7.04-7.11 On, '2H), 7.21-7.34 (m, 5H), 7.76 (t, J = 7. 3 Hz, 1H). 
MS (ESI), m/z 498 (M*+l) ; 

Anal. Calcd for C 27 H 32 FN 3 0 5 • Na • 1 . 0H 2 O : C, 60.21; H, 6.36; F, 3.53; N, 
7.80. 

Found: C, 60.11; H, 6.19; F, 3.28; N, 7.41. 

mmm 30 
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4-[(4S)-7;upfn-i-[2-(2-^^;U7x-;i,75y)-6-^>^-y-yu^7-k^ 
;W-(2S)-!fnUv-;^;^-;u]-i-t:^^^-;i / « : 

CIS i] 4-[(4S)-7;^o-i-[ 2 -(2-^^;^x-;i,T5y)-6-^>y^y 
U;i,7W;W-(2S)-ifDUv-;^;^-;u]-i-^^v-;i,^ x ^;u x 




4-C(4S)-:7;P;tn-(2S)-t 0 ou^^ x ^ 
)V T.7sf-)V (300 mg, 1.04 mop £ DMF (10 ml) .MUX'M^2-(2~ 
^)Vy^-)V7^/)-^y^^/x }mm (294 mg> L04moI)i EDC . H 
s Cl (299 mg, 1.56 mmol), DMAP (caURtfHOBt (cat.) £in*v 15l$ra#T 
So S«^»^ 7 X (100 ml)£;ta^ ^x^HrtttB-r^o atBM£ 

(20:D O07 mg, i9^> mmmtLxn 

ft. 

CM 2] 4-[(4S)-7;^D-l-[2-(2-^^7x-;P75/)-6-^>y^y 
U^7t5P;P]-(2S)-tf p U ^n;^;^-;W-l-tr^7^~;n^^ ^ 




C0 2 H 
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4- [ (4S) -y)V^a-l- [2- (2-* xX^T ^ J ) -6-^> V^UV 1 ) )V7± 

^;W-(2S)-Hou^;^;^^;w-i-tf^^v-;i/M x5P;i/ x^tmp o 

07 mg, 0.194 mmol) £ THF (4 ml) tzmML, 0.25 N NaOH (1.6 ml, 0.388 mm 

oi) *mz.fcWL. MiML-mmmmwtZo ejs&ki ^mi^m^x^m^ m 
ETFizmmtZo ym*^*>i&mm (HP20) ^m^xmuh^ms j 
~)v^m^xm^hxwmm (6i m g , m%) ^n^y^yrxtLxnrco 

'H-NMR (DMS0-d 6 ) <5 : 1.75-2.61 (series of m, 9 H, s, including 3 H at 
5 2.30), 2.80-4.00 (series of m, 10 H), 4. 82-6.02 (series of m, 2 H), 
6.98-7.46 (series of m, 6 H), 7.82-7.94 (m, 1 H). 

MS (FAB) m/z 524 (M + +l). 
HWJ3 1 

l-[(4S)-:7J|/:tn-l-[2-(2-^;i':7^ 

;W-(2S)-ifnUvx;^;^x;i']-4-tf^u> ? xji/^ : 



,C0 2 Et 



4-[l-(tert-^h4 i v'^;U#x;i/)]tf^U^x;H^ x^;i/ XXtVI' (2.93 
g, 10.8 mmol) £ iH"b^l/> (20 ml) fc^U 0 'CT h U 7;^Df^ 

(8 mi) &$utt'&. muxmmmwrzo Km^mE.T\zmm^vx% 
(5:i, v/v) ^^Tttm«o mm^mm-k^m^ 

^y-^AtW, MJETtc^^^tT 4-tf^U^xM^ x^ XT. 

0.48 g, 8oa!) zn&m&wtvxmco 

'H-NMR (CDC 1 3 ) 5 : 1.25 (t, J = 7.2 Hz, 3H), 1.30 (m, 2H), 1.76 (d, J 
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= 13.2 Hz, 2H), 1.90 (m, 1H), 2.24 (d, J = 7.2 Hz, 2H), 2.63 (dt, J = 1. 
6, 13.1 Hz, 1H), 2.85 (br, 1H), 3.16 (d, J = 12.4 Hz, 2H), 4.13 (q, J = 
7.5 Hz, 2H). 

lum 2] l-[l-0ert-^h^^;^-;i,)-(4s)-7;i / ^-p-(2s)-t o oUv- 

VvOT ... 

boc 0 

4-¥^VP-mn JlXzrJU (1.48 g, 8.64 mmol) Rtf l-(tert-^ 

h^v*;^-;i,)-(4S)-7;^n-(2S)-tfDU^>*;^>^ (2.02 mg, 8.66 

mmol) £ DMF (30 BDfcfcfcU EDC • HC1 (2.49 g, 2. 61 mmol), HOBt&tfDMA 

v&toz, muTj-mtm-Zo mjss^tk (50 ao zm*.. mm^jux^m 

\ZTnmLt7UU*s)V&-*? 05:1, v/v) mft&X) l-Cl-dert-^h^ 
v-^;^-;0-(4S)-^;^D-(2S)-k o p U ^;i^;i^-;u]-4-tf^y 
B?gg I^.I7t* (1.05 g, 32%) £^£ft&#tl£LT#fc. 

'H-NMR (CDCI3) 5 : 1.17 (dt, J = 4.0, 12.0 Hz, 1H), 1.26 (t, J = 7.2 H 
z, 3H), 1.47 (s, 9H), 1.70 (s, 2H), 1.75 (m, 2H), 2.03 (m, 1H), 2.20 (b 
r, 1H), 2.24 (dd, J = 4.4, 7. 2 Hz, 2H), 2.43 (i, 1H), 2.57 (m, 1H), 3.02 
(m, 1H), 3.77 (in, 2H), 4.14 (q, J = 7.2 Hz, 2H), 4.60 (d, J = 9.6 Hz, 1 
H), 5.20 (d, J = 53.9 Hz, 1H). 

[x@ 3] i-[(4S)-^;^n-(2s)-^nu^;i/*;i'fc;i,]-4-tf^u^r:;u 
- iHfc x^;i/ xt.x;kd^ • 
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i-Ci-(tert-^h+^;i/^-;i/)-(4S)-^;i/^o-(2S)-ifDUv-;i/^;i/fc 

MH-zm zS-jvmm ixfjp (i.o5 g, 2.74 moi) £ mtt^u 
> (10 mi) 0 w bvyjituffiwt (4 id &mz.t£&, 

50 'CTSBfWM^^o ^^^MBET^MSU/#e>n^M^fq^ 
m7jc^hU^A7jc$j0AT4'fn^ 2uu-fc)VJ±-*$ J-)], (5:1, v/v) ?g 

$ffiT«#££®£ It i-[ (4S) - 7)V* u- (2S) - if □ »J s?xj - ;p] -4- 
bf^U5?-;!/»B6 JL?)V XXt-;1/ (786 mg, 100%) *M&m ft® t UT»£. 
'H-NMR (CDCI3) <5 : 1.17 (dt, J = 4.0, 12.0 Hz, 1H), 1.26 (t, J = 7.2 H 
s 2. 3H), 1.79 On, 2H), 2.02 (m, 3H), 2.24 (m, 2H), 2.38 On, 1H), 2.66 (se 
ries of m, total 1H), 2.78 (ddd, J = 2.8, 13.6, 37.5 Hz, 1H), 3.03 (ddd, 
J = 2.4, 13.6, 18.8 Hz, 1H), 3.77 (m, 1H), 3.90 On, 1H), 4.14 (q, J = 7. 
2 Hz, 2H), 4.61 (br, 1H), 5.17 (d, J = 53. 9 Hz, 1H). 

EOS 4] i-[(4S)-7;i/^-D-i-[2-(2-^^;i/7xx;V75y)-6-^>y4 i i7-i/ 



F 




2-(2-*?)V7*-)V7$;)-S-^>y**)- s /V)\>Wm. (350 mg, 1.24 mmol) 
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3^ JLZrJl (357 mg, 1.24 mo I) £ DMF (9 ml) fc»#U EDC • HC1 (356 
■g. 1.86 mmol). HOBt^DMAP^nX, MT-WWW*. afiWfc* (30 

§*7A^D7h/f77^H:i|fIL/7DD^^^;- j ,l / ( 10:1> y/v) 

«£#«fc o i-t(4S)-7;^n-i-[2-(2-^5 1 ;i/7xn;i/75 y )-6-^/=H^/y 

(525 mg, 77*) ^«^tbT#fe„ 
IR (ATR) 1726, 1637, 1573, 1440 cm"', 

'H-NMR (CDClj) 6 : 1.15 (dt, J = 4.0, 12.0 Hz, 1H), 1.26 (m, 3H), 1.78 
On, 2H), 2.03 (m, 1H), 2.29 (m, 3H), 2.35 (s, 3H), 2.44 (br, 1H), 2.56 
On, 1H), 3.02 On, 1H), 3.79 (series of m, total. 3©. 3.95 (m, 1H), 4.14 
On, 2H), 4.60 On, 1), 5.01 (m, 1H), 5.25 (series of d, J = 53.5 Hz, tota 
I1H), 6.88 (br, 1H), 7.06 (d, J = 8.0 Hz, 1H), 7.11 (d, J = 8.0 Hz, 4H), 
7.22 (d, J = 8.0 Hz, 1H), 7.30 (t, J = 8.0 Hz, 2H), 7.39 On, 2H), 8.08 
(d, J = 8.0. Hz, 1H). 
MS (ESI) m/z 551 ,(M+H) + . 

CXS 5] l-C(4S)-7^D-l-[2-(2-^5 1 ;i/7xri;i,T^y)-6-^>^-y-y 

u;PT-k^;w-(2S)-tf p y ^-;kfr;pfc;w- 4 -if^y ^ 




l-[(4S)-7;^D-l-[2-(2-^^;^x-;i,75/)-6-<>^1j-yij;|,7^ 

^W-(2S)-ifou^;i/*;^-;p]-4-tr^U5;-;n^ x5P;u i^f^ (5 
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50 mg, 0. 95 mmol) £ THF (6 ml) fcfcflU 0. 25N NaOH (2eq)£iO;L MWV 
— W&WtZ>, S^SftKi* (30 ml) £2)Q;Lfc|g> ^□o^;i/A-^^y-;i/ (5: 
1, v/v) ?I£?£T»liSt3o tttm&£lN HCl&jfK i*«T^y^A^ 

D-7h^7^-{CT^U^OD7jN^A-^^y-;i/ (20:1, v/v) 8iE^«fcDi- 

[(4S)-7;^o-i-[2-(2-^5 1 ;i/7xr:;i/7^ y)-6-^>y^+)-yu ;i/7-fe^ 

;W-(2S)-tfpU^-;P*;i/#-;W-4-fcf^U^-;Pra (258 mg, 52%) 
IR (ATR) 1712, 1639, 1573 cnr 1 ; 

'H-NMR (CDC 1 3 ) 6 : 1.26". Od, 2H), 1.80 (m, 2H), 2.04 On, 1H), 2.29 (m, 
3H), 2.35 (s, 3H), 2.44 (br, 1H), 2.61 (m, 1H), 3.06 On, 1H), 3.77 (m, t 
otal 3H), 3.92 (m, 1H), 4.59 (br, 1H), 5.02 (t, J = 8.0 Hz, 1H), 5.24 
(m, 1H), 7.10 On, 2H), 7.22 (d, J = 7. 6 Hz, 2H), 7.29 On, 2H), 7.33 On, 
2H), 7.88 (d, J = 8.8 Hz, 1H). 

MS (ESI) m/z 523 (M+H)\ 

mmm 3 2 

>'7n-4-[(4S)-7;^P-1-[2-(2-^5 1 ^7x-;PT5 ;)-6-^>Wl/'J )V7 
i^W - (2S) - 1? □ U )VT 5/]^D a*+J- y% )Vt >m : 
IXU l] ^X-4-[i-(tert-7*h^«>^;i/^-;0-(4S)-7;i/^-n-(2S)-tfPU 

F 

Boc 0 

^7s-4-75 7 '>^a^D->ti)V'm>m (1.32 g, 9.22 mmol) £ 7±h- 

h>j;l/-7K (1:1, v/v, 60 ml) i?-teri-7?)l h 
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(2.05 g, 9.39 mmol) ft«HUx^T5> (2.39 ml, 9.07 mmol) ft 

ur-mmm-rzo BimzMETizmmb. ^mzm Eci^m^xmrnzL 

tz'&. Zuut^-*?;-A (5:1, v/v) ^^TtttB-ro 0 £i* 7 jc 
MT^v^AT^m «JEETfc*HEft«4UT vX-4-[(tert-y b^> 
75 /] y^7 D^>*j^>^ (2.30 g, 97%) Z&mikfflft 

tf>m (2.30 g, 8.94 mmol) ^^^y-;i/-^>if> (5:1> v/v> 100 mI) 
it^f>-Six?;p (3:1, v/v) ^^D^-4-[(tert-yK+^;^ 

-;075/]v^D^-y->*;^>^ *?)\, ixfjp (2.30 g , ioo%) *m 
^ tJ->*;i/^>^ y>5P;p xxtmp (2.30 g, 8.93 mmol) £ mh*?U> (18 m 

0 \zmmu 0 t;-? hU7^ni« (7 mi) mmmun 
l.mmmrzo ^^mmTmm^mLxn^timmzmmmm^m 

^ h U ^ATKajD^T^ftft, ^DD$M-^^;-;l, (5:1, v/v) jg^jftT 

ttffif^o lAffitt^i^^feic^. aaftT^->^AT?ttjftft, met 

fc^*§f*LTcis-4-7^y>'^DA^+h>^;^>^ x^x;> (i. 

39g, 99*) *«8fi»«*i:lxT#fc.. y7-4-7$/^D^>i,^>g 
xt;x;P (1.39 g, 8.87 nmoDXtf l-(tert-^h+v<*j^x;W-(4 
S)-7;^D-(2S)-k°nUv>^j;^>^ (2.07 g, 8.87 mmol) & DMF (40ml) 
fc&tfU EDC-HC1 (2.56 g, 13.3 mmol), HOBt (5.0 mg, 0. 04 mmol) R&D 
MAP' (5. 0 mg, 0. 04 mmol) MtjhWWM-*. £fttttemft£*$ 
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7-r-CT»«b£PD*;uA-**y-;u (20.1, v/v) ^Dv7-4-[i-(t 
ert-yh^^;^-;i/)-(4S)-7;U^D-(2S)-tfDU v-j|/^;ufc;i/7$y] 
">^PA+i^>*;i/#>K ^5=-^ X7.t-;U (2.96 g, 90%) 

'H-NMR (CDC1 3 ) 5 : 1.47 (s, 9H), 1.56 (br, 2H), 1.72 (br, 4H), 1.88 (b 
r, 2H), 2.27 (br, 1H), 2.49 (br, 2H), 2.56 On, 1H), 3.68 (s, 3H), 3.78 
(br, 1H), 3.95 (br, 1H), 5.13 (d, J = 51.6 Hz, 1H), 7.72 (br, 1H). 

lim 2] ^-4-[(4S)-7;^P-(2S)-bfPUP-)^;i/^-;i'7^y]v'^ 




^7N-4-[l-(tert-7'h+^;^-;W-(4S)-7;i/^P-(2S)-lfPU> J -;i'* 
JV1t^)VT$JYs9u^tt>tl)V'#yVk XXtMU (440 mg, 1.18 mm 

ol) £ Wd^J-Vy (7 ml)tc»b> 0 'CT h U 7;M*PffiB& (3 ml) 

(5:i, v/v) m&wremmtZo mm^m-kmym^ ^mm.-??*^ 
a ti^^, m&T \zmm^ t t v-7-4- 1 us) - 7 p - (2s) - tr p u - ;p 

*;i/»75 ; ] DA^ij->*jH>^ X7x;U (270 mg, 8450 

'H-NMR (CDClj) <5 : 1. 58 (m, 2H), 1.71 (m, 4H), 1.86 (m, 2H), 2.28 (m, 
2H), 2.47 (m, 2H), 2.63 (series of dd, J = 3.6, 35.5 Hz, total 1H), 3.31 
(series of d, J = 35.5 Hz, total 1H), 3.69 (s, 3H), 3.81 (dd, J = 2.8, 1 
0.4 Hz, 1H), 3.90 (br, 1H), 5.16 (d, J = 53. 1 Hz, 1H), 7.72 (br, 1H). 
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CES 3] ^-4-[(4S)-7^0-l-[2-(2-^^A 7x ~;u T ^y ) _ 6 _ /s . >y 



ft 




Me H 



2-(2-^?;W7x-;i,T$/)-6-^>^y»j;^ (147 mg> 0 .52 mmol) 

jWI, X^^;P (142 mg, 0.52 nol)« DMF (5 ml) ft** 
U HDC-HC1 (151 mg, 0.78 mmol), HOBt (5.0 mg, 0.04 mmol) RZfDm (5.0 
■ft 0.04 mmol) Sin*., MT^HftftH^*.- -£«tt«mx^ ( 50 n) T 

Tilb^n^-^;-^ (10:1, v/v) »W; 0 ^-4-[(4S)-7;^ 
V-M)\,tf-)],7Si /] DA^M>| X*5W (299mgj 

IR (ATR) 1726, 1637, 1531,1437 cm" 1 ; 

'H-NMR (CDCI3) (5 : 1.46 On, 2H), 1.63 On, 3H), 1.78 (1, 3H), 1.78 On, 
1H), 1.90 (id, 2H), 2.39 (s, 3H), 2.49 On, 1H), 2.9 (series of m, total 2 
H), 3.70 (s, 3H), 3.76 On, 1H), 3.82 On, 1H), 5.21 On, 1H), 7.08 (m, 2 
H), 7.22 On, 1H), 7.28 (m, 1H), 7.44 (d, J = 7.6 Hz, 1H), 8.01 (s, 2H), 
8. 15 (d, J = .7.6 Hz, 1H). - • - 
MS (ESI) m/z 537 (M+H)*; 
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Anal. Calcd for C 29 H 3J FN 4 0 5 • 1 . 5H 2 0 : . C, 61.80; H, 6.44; N, 9.94. 
Found: C, 62. 21 : H, 6.30; N, 9.02. 

[II 4] ~>7.-4-[(4S)-7;^D-l-[2-(2-^5 1 ;i/7x-;U7Sy)-6-^>y 



F 




->X-4- [ (4S) -7;M* P -1- [2- (2-*?)l>7 jl-)1>7 5 7 ) -6-^ >y*1t7* u ;u 

x^riP (299 mg, 0.55 ramol) £ THF (5 ml) fcjjFflFU 0.25NNaOH (2e 
q) AT^-e-M^J%.. E^«£^nn*M-^^/-;k(5:l, v/ 
• v; 50 il)TWR-U . £tt£lftci&#> i7M7^y9AT!K'iE 

7^-l:XHlL^DPi|NM-^^y-^ (10:1, v/v) D '>7n-4-[(4 

. S)-7;i/*D-l-[2-(2-^5 1 ;i/7x-;U7^y)-6-^>^1i-yU;U7WJI/]-(2 
S)-tfP'J y-JWM-Jl/7$7] y^DA^>*M>i (248 mg, 86%) 

IR (ATR) 1639, 1573, 1428 cm" 1 ; 

'H-NMR (CDC1 3 ) <5 : 1. 24 (br, 2H), 1.54 (br, 1H), 1.66 (br, 4H), 1.76 
(br, 2H), 1.99 (br, 1H), 2.17 (m, 1H), 2.31 (s, 3H), 2.44 (br, 1H), 2.83 

(series of t, J = 16.0 Hz, total 1H), 3.61-3.82 (series of m, total 4 
H),3.86 (br, 2H), 5.24 (d, J = 52.4 Hz, 1H), 7.10 (m, 2H), 7.20 (01, 1H), 

7.25 (m,2H), 7.32 (m, 2H), 7.80 (m, 1H). 
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MS (ESI) m/z 523 (M+H)*; 

Anal. Calcd for C J8 H 3I FN 4 0 5 • H,0: C. 62.21; fl, 6.15; N, 10.36. 
Found: C, 63.06; H, 6.23; N, 9.07. 
Mtfcffl 3 3 

4-[i-[2-(2-^^;U7x-^7^y)-6-^>y^yu;i,7-fe^]-(4S)-7;u^ 

n-(2S)-Ko'J5;-;M5 1 ;U7$>/]SSJB,W: 

CM 1] N-tert-7>^v*;i,fc;i,-(4S)-7;i/^D-(2S)-7 o OU^-;i,0^ 

fife. 

Boc CHO ^ 

N-tert-yh^v^;^-.^-(4S)-7;^n-(2S)-t°DU^ri;M^ 
0.22 g, 5.57 junol) * (50 il)t««!U JSfflft^TICl, 1, 1- 

h U 7-fe h*v-l, l-yh.KD<M >X< ir K^V— JI/-3 (1H) (Dess-Ma 
rtin Periodinate, 2.84g,'1.69 mmol) *»*lcinA«. Mttofcl, I 

at»JU N-tert-^h^v*;i/fc;i,-(4S)-7;^P-(2S)-yDU^-;U (1.20 
g, 99%) SfcfeHjmfcfcLTfcfc. 

'H-NMR (CDClj) <5 : 1.63 and 1.68 (s, total 9 H), 2.38-2.69 (m, 1 H), 
3.68-3.84 On. 1 H), 3.95-4.14 (m, 1 H), 4.36-4.51 (m, 1 H), 5.40 (brd, J 
= 51.2 Hz, 1 H), 9.78 (d , J = 1.8.4 Hz, 1 H). 
MS (ESI) m/z, 218 (M + +H). 

[IS 2] 4-[(4S)-7;^o-(2S)-tiDUv-;uy^75y]sm#^ 
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4-75 t^fr IXt^ (728 nig, 4.82 mmolK W (290 ml, 

4;82 mmol) Rtf N-tert-^ h^^;[/^-^-(4S)-7;i/^P-(2S)-7'a U ^~ 
;K697 nig, 3.21 nimol) £ '*9J—)V (15 ml) Kj&flfU Ot:T»T(C v 
J/ymikt^mj-hWA (%%, 320 mg, 4.82 mmol) *1}QpLtc&, KJfcM& 

■At- 

ft*5P|/> (10 ml).fc»#U h'J7;^nW (7 ml) Sim*., MT30 # 

^7^-(CTllMb^DD'i;|,A-^^/-;|/ (10 : 1) «E^«kt)4-[(4S)-7;P 
^D-(2S)-fcfoU v-;P^^;i/7$y]^S#m XXfJP (458 mg, 5 

7X) £fcfiHJB&£LTfcfc. 

'H-NMR (CDCI3) 5 : 1.80-1.92 (m, 1 H), 2. 15-2.31 (m, 1 H), 2.90-3.03 
(m, 1 H), 3.18-3.23 (m, 1 H), 3.28-3.37 (m, 2 H), 3.45-3.51 (m, 1 H), 3.. 
84 (s, 3 H), 4.63 (br s, 1 H), 5.14-5.30 (m, 1 H), 6.57 (d, J = 6. 8 Hz, 
• 2H), 7.85 (d, J = 7.2 Hz, 2 H). 

[18 3] 4-[l-[2-(2-^5 1 ;i/7x-;i/7$/)-6-^>^1fyu^7-fe5 1 ;W- 
(4S)-7;^D-(2S)-tfDU^-;M^75y]^mW iXfJKO^ 

■J* - 
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N 

Me H 



4-[(4S)-7;^D-(2S)-eDUv-JM^75y]^&« 
>>M277 mg, 1.10 mmol), 2-(2-^^7x-;W7$/)-6-^>r/^/U;i'B 
K (310 rag, l,io mol) RtfDMAP (148 mg, 1.21 mmol) ft DMF (10 ml) <K 
MTEDC-HC1 (232 mg, 1.21 mmol) . £Jn&, MT-Hftfl^-T*. 

*«iiDAi»x^TSiiifflr*. »ffitt$««iftjfofc%»'(3isD. mmt* 

^H2-(2-*5F;U7x-;^ 

^n-(2S)-fcfoUv-;M|#^ 5/] ^ m « ^ (580 mg> ]0 

'H-NMR (CDClj) 6 :1.7#!(br s, 1H), 2.07-2.23 (m, 2 H) , 2.37 (s, 3 
H), 3.24-3. 28. (m, 1 H), 3. 57-3.75 On,. .1 H), 3.61-3.85 On, 2 H), 3.83 (s, 
3H), 4.54 (br d, J = 6.8 Hz, 1 H), 5.22-5.40 On, 2 H), 6.61 (d, J = 8.8 
Hz, 2H), 7.03-7.09 On, 2 H), 7.14 (s, 1 H), 7.22 (d, J = 7. 2 Hz, 1 H), 
7.30 (t, J = 8.0 Hz, 1 H), 7.38 (d, J = 8. 0 Hz, 1 H), 7.85 (d, J = 8.8 
Hz, 2 H), 8.05 (d, J = 8.0 Hz; 1 H). 
MS (ESI) m/z-517 (M*+H). 

[18 4].4-[l-[2-(2-^^;U7x-;i,7-5/)-6-^>y^V/U )V7±^M- 
(4S) -7»* □- (2S) -tfo»J >?-;M 5^7 5 / ] £ A«0*jft 
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F 




4- [1- [2- (2-* ^)Vy x ~)V7 5 > ) -6-^ > 7**+r V* 'J )V7ttM - (4S) -7^ 

^p-(2S)-ifDUvn;i/^^;i/7$y]^&w xXf^ (568 mg, 1.1 

0 mmol) y-)l-m (1 : 1, 10 nil) KjftjffU l.OM-NaOH (5.50 ml. 5. 

50 mmol) SMTiPAfc«, 601OT3l$MJI#t£. £«£1N-HC1 (10 ml) 

^^A^DT K^^7^-(CTMMb^dP7}N;UA-^^y-;u (10 : if 

«fc D 4- [1- C2- (2-^ ^1^7x^1/7 5 7 ) -6-<>^+»-7 U )V7±^)V\ - (4S) -7 
;k*O-;(2S)-lfDy^;^^7$/]Sfc*«fc.(409 mg, 74%) £&fi7 : EJl' 

'H-NMR (DMSO-dj), mixture of rotamars, 5 :2. 02-2. 26 On, 2 H), 2.29 an 
d 2.30 (s, total 3 H), 2.93-2. 99 On, 1 H), 3.58-4.33 (series of m, 6 H), 
5. 38-5.47 (m, 1 H), 6. 64-7.83 (series of m, 12 H). 

MS (ESI) m/z 503 (M*+H). 

mm 34 

4- [1- [2- (2-* y x -JV7 5 J ) -6-^ > V U )V7±^M - (3R) - tf □ U 
11M 1] 4-[l-[2-(2-^;i/7x-;l/7^7)-6-^>V^7U;U7-k5 1 ;U]- 
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Me H 




0-\) 0 COOMe 



4-(3R-tfDU^;W^^mW *7)V IXt^ (221 mg, 1.0 mmol), 
2-«^f;V7x^7$>')^>«;wij;n H | (282 mg, 1.0 mmol), HO 
.Bt (135 mg, 1.0 moDfttf hUx^7$> (417 til, 3.0 mmol) * mt* 
^\s> (15 ml) fcfctfU OtTCEDCfflCl (288 mg, 1.5 mmol) ttlBx., MUl: 

;p (1:5, v/v) 0^^(320 mg, 6620 ^IfiMttTifc. 

'H-NMR (CDC 1 3 ) 6 : 2. «hj^k ■ 5H) . 3.60-4. 00 (m, 6H), 4.95-5. 05 (m, 
1H), 6.80-7.41 (m, 9H) , if 94-8. 09 (m, 3H). 

[Xfi 2] 4-[l-[2-(2-^^7x-^7$7)-6-^>^1fy>J^7iz^;W- 
(3R)-tfD Ui;-;u^v]$E#^ 

Me H 

4-tl-C2-(2-^^7x~;i,7$y)-6-^>>/^/U;U7-k^]-(3R)-t:D 
U y^M^yj^lii ^^ i^ (320 mg, 0. 65 mmol) £ THF (5.0 ' 
ml) Sea **;-)\, (3.0 ml) ^TIN NaOH (1.0 ml, 1.0 mmol) 
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mznzBmz?^ (5 uDwin m^m^xmmitbt^o #£>nzm&,& 

MJE«> #8g&, MEETiC^L-T^Mtl (240 mg, 77%) SSfiJig|ift@^ 

'H-NMR (DMS0-d 6 ) <5 : 2.01-2.20 On, 2H), 2.30 (s, 3H), 3.55-3.90 (m, 6. 
H), 5.11-5.20 On, 1H), 7.01-7.09 (m, 4H), 7.23-7.32 (m, 4H), 7.81-7.89 
(m, 3H). 

MS (FAB) m/z 472 (M+H) + ; 

Anal, calcd for C„H 25 N 3 0 5 • 0. 5 H 2 0: C, 67.49; H, 5.45; N, 8.74. 
Found: C, 67.33; H, 5.35; N, 8.57. 

mmm 35 

4-[N-(3-7°Dk 0 -;W-[2-(2-^^;P7x-;i/75 7)-6-^>y^1tyU;i>7il^ 
[IS 1] 4-[N-(3-^oe»)-[2-(2-^^;i/7x-;U75/)-6-^>\/^it 

' v. « ^. 




2-(2-^^;U7x^;U75y)-6-^>y^1tyU;l/M (180 mg, 0. 64 mmo 
1), 4-[N-(3-yotf-;W7^y^^;W^m xXfJKH6 mg, 0: 64 

mmolh HOBt (17.0 mg, 0.13 mmoD&tf hV^)V7z.> (0.13 mL, 0.96 mmo 
1) ODMF (6 mL) ^(CEDC • HC1 (183 mg, 0.96 mmol) £iQ;L, M"?— Bfejft# 

T^o Kfomiz7k (20 m\)&HQ^ mmx^)ixmmt^o mmm^mm±m. 
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ommm (m m g , 99 » ^7^77Xiit#^ 

'H-NMR (CDCI3) <5 : 2.23, 2.33 (each s, total 1H), 2.38 (s, 3H), 3.82 
(s, 3H), 3.83, 3.96 (each s, total 2H), 4.27 (s, 2H), 4.72, 4.74 (each 
s. total 210. 6.44 On, 1H), 6, 95 - 7.56 On, 10H), 7. 68 On, 1H), 8.08 On, 
1H). 

[18 2] 4-[N-(3-7'Ptf-;W-[2-(2-p<^7x-;i/7$/)-6-^>y^ 




4-[N-(3-:7W-;p)-[2-(^ 
* 5 W*r)m&Wi (313 mg, 0.63 mmol) © THF (8 vL)® 

mzmmm\Z 0. 2SN Nap % 70 iL, 1. 17 mmol) £J0;lfcft, E£jg£<fc 
£70 < CT2Bff B 1»-r^> 9 MO t«Tf:iN HC1 (5 ml)\Z&€, ®t> 
n«M«n/*»gtl, .«£ETK:IB*l,T«H* (6O9 mg, 82 » .egjt&H 

IR (KBr) 3353; 3288, 2960, 2127, 2119, 1687, 1629, 1600, 1533, 1454, 1 
■ 417 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6:2.17 (s, 1H), 2.30 (s, 3H), 3.80, 3.92 (each s, t 
otal 2H), 4.12, 4.23 (each s, total 2H), 4.61, 4.76 (each s, total 2H), 
6.50 (m, 1H), 7.00 (d, J = 8.1 Hz, 1H), 7.08 (d, J = 7.6 Hz, 2H), 7.23 - 
7.29 (m, 6H), 7.52 - 7.67 (m, 3H), 7.81 (in, 1H), 9. 64 (broad s, 1H). 

ESI-MS 512 (M 4 H); 

Anal. Calcd for C 30 H Z9 N 3 0 5 • 0. 75H 2 0 : C, 68.62; H, 5.85; N, 8.00. 
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Found: C, 68.76; H, 6.18; N, 7.16. 

%mm 3 6 

4- [l- [3-* □ D-4-(i--r > K u /) 7xx;U7ii5 1 >>l/K4S)- 

7^D-(2S)-tfP'J> ? -;i/^ h^y^D^f^M^i : 
[IS 1] 3-^ D D-4-(l-i' > h* 'J - ; ) 7i-JHI I 

H CI 

4-7$/-3-^P0 7x^ii x^;P I7f;P (2.00 g, 9.36 mo\) £ 
Wc^Vy (50 ml) t/orTJt^TC hU7^-7;y> (926 ig, 3.12 mm 
- ol) , tf U v> (5 ml.) 3c PiaS"e 1 5 MJf *m '<* > H U > 

..» - v.. * < 

(1.05 ml, 9.36 mmol) ^ID^I ■ SM^t^ ^ ^l;lfil?15^^Wt^, 
R^MziY- (50 ml) ^nliix^ (300 ml)T*fifcfc}1"3o ttM^^fQ^ 

4-(i-r>HU-;i/^;ufc;i/75y)-7x-;i/^M 17^ (3.07 g , 
91*) &%im&mB,&B*tLTntco 

'H-NMR (CDCI3) 6: 1.25 (t, J = 7. 3 Hz, 3 H), 3.20-3.26 (m, 2 H), 3.54 
(d, I = 2.7 Hz, 2 H), 4.08-4.18 (m, 4 H), 6. 93-6.98 (m, 1 H), 7.09-7.31 
(m, 5.H), 7.94 (d, J = 8. 1 Hz, 1 H), 8.28 (d, J = 8. 1 Hz, 1 H) ; 

MS (ESI) m/z 359 (M + +l). 

[i@ 2] 3-7on-4-(i-<>b'ijx;^;ufc;i/75y)7xxjn^©^ 

192 

BNSDOCJD: <WO_02053534A 1 J_> 




WO 02/053534 „ 

PCT/JP01/1J641 




)V (3.07 g, 8.56 mmol) tO.25 N NaOH (68.4 ml, 17. 1 mmoD&tf THF (70 ml) 

mmmmmm-r^ *m i ns* (so moc&c # 

ft^JI^MU «JETfcl2^Mft*LT3-^ □n-4-(l~f > K U-^;^- 
^7$7)7ir« (1.7.1 g( 60X) ^iMitti*iLT#L 

'H-NMR (DMS0-d 6 ) 6: 3.19 (t, J = 8.8 Hz, 2 H), 3.61 (s/ 2 H)/Yl3 
(t, J = 8.8 Hz, 2 H), 6.90,(1, J = 7.3 Hz, 1 H), 7.11 (t, J = 7.8 Hz, 1 
H), 7.19-7.23 (m, 2 H), 7^(d, J = 2.0 Hz, 1 H), 7.54-7,58 (m, 1 H), 
.7.82 (d. J = 8. 3 Hz, l ,H)/Ol ( s> 1 H ); 
MS (ESI) m/z 331 (M + +l)':-' 

Um 3] 4-[l-[3-^Dn-4-(i-^>HU-;^;^-;P7 5 /) 7x - ; i, 7iz 
^]-(4S)-^;^n-(2S)-t°n u h^v] p^^^;^^ 




C0 2 Me 



[(4S)-7;^D-(2S)-hf □ ij ,>/7 D ^it>^ ;n?> K ^ 
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JUXf^ (fmmw i xm ZlUGl&Lftfc&to) (143 mg, 0. 55 mmo 

1), 3-^on-4-(i-< >FU-;^;i/^n;u75y)7x-;n^ (182 mg, 0.5 

5mmol), EDC-HC1 (116 rag, 0.61 mmol) lkZ$ HOBT (15 mg, 0. 11 mmol) £ DMF 
(10 ml) 4k M&-C-tmWtZ>o Kmmz?K (20ml) ^X^^ 

l*7A^D7h^77^-l:T«ll, [^^-y-^WX^ (1/10) TI 
P?|] 4-[l-[3-7 P □-4-(l--r > F U -)lfi)]s$-)l7^ y )] ^xXjl/T-fe^H- 

(4S)-7;i/^o-(2S)-h°oU h^v)i//7D-\-y->7j;i/^>@l *^;i> x 

(259 mg, 82*) ^7^7 7XtLT#fco 
'H-NMR (CDClj), mixture of amide isomers, 6 : 1.21-1.32 (m, 2 H), 1.4 
0-1.53 (m, 2 H), 1.98-2.51 (series of m, 8 H), 3.27 (t, J = 8. 4 Hz, 2 
H), 3. 22-3.34 (m, . 2 H), 3.50-4.01 (series of m, 4 H), 3.66 and 3.67(s, 
total 3 H) , 4.14 (t, J = 8> 8 Hz, 2 H) , . 4. 10-4. 38 (m, 1 H), 5.16-5.33 (m, 
1 H), 6.98 (t, J = 7. 6 Hzi-l H), 7.12-7.24 (series of m, 4 H), 7.34 (br 
s, 1 H), 7.95 (d, J = 8. 0 Hz, 1 H), 8.27 (t, J = 8.4 Hz, 1 H) ; 
MS (ESI) m/z 572 m&y 

IXm 4] 4-[l-[3-^DP-4-(l-r>HUx;i'7j;i/fc;l,75y)7a:-^T-fe 

^;i/]-(4S)-7;^D-(2s)-hfn u ^x;m h+v] u^\^yf})v^ym.(D 



F 




4-[l-[3-7 P P-4-(l-f > H U -;i/7J^^x;i/7S /) 7x-;U7ii5 1 ;i/]-(4 
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S)-7;^D-(2S)-tfo'j^-;M h+3/]^p/N^>*;^>tt x 

(224 nig, 0.39 nmoDfc 0.5 N NaOH (4.7 ml), (5 
THF (5 ml) *flI*ffllT-*«»-r*. NKQi (10ml) fcft* * 

DD*^^ry-j|, (10/D-rtSltBr*. tttttt««bfcfltt^hu^7ft 

v??7 j -\zTmm^>7uu*)\>k/ *$;-)\, do/0 et^j:ontt 

(221 ng, 100*) *ttTi£)V7 7X£LX%1t. 

'H-NMR (CDClj), mixture of amide isomers, 6 : 1.21-1.33 On, 2 H), 1.4 
2-1.54 (m, 2 H), 2.00-2.50 (series of m, -8 H), 3.26 (t, J = 8.8 Hz, 2 
H), 3.24-3.36 (m, 2 H), 3.48-4.00 (series of m, 4 H), 4.14 (t, J = 8.8 H 
z, 2H), 4.16-4.37 (m, 1 H), 5.17-5.32 On, 1 H), 6.97 (t, J = 7.6 Hz, 1 
H), 7.11-7.24 (series of m, 4 H), 7.33 (s, 1 H), 7.93 (d, J = 8.0%, 1 
H), 8.-25 (t, J = 9.2 Hz, V 1 ? H); 

MS (ESI) m/z 558 (MHl)... '$ , 

«fi«3>. . * 

4-[i-[2-(2->op7x-;^T$y-7-7;^D-6-^>y^^u;UTir?;W- 
(4S)-7;^D-(2S)-lfPUv-;^h^>>]v^ DA ^ > ^ ; ^ >M . 



4-75/-2-7MD-3-tKD+y 7 x-M (2.52 g, 12.7 mmol) ft * 
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9 J— )V (50 ml) fcSFflPU u a 7x~;i/ -f V ^Jris7>m (1.99 

ml,"l2.7 mnoDSriJP^S. KJfcift£gifiT2. 5R#M£Ng, H6^»^!K« (H 
fi) (3.29 g, 15.2 mmol) $6t 70 °CT14Btrfl»t"§o SMI 

j A^P7h^77>f-(:TiIL [y'J*^ 100 g, £ D D^k^/ffSx 

^ (30/1)] »E^J:DZ-(2-^aP7x-;W7Sy-7-7;i'^-p-6-^>l/+U- 
x^rJl' (2.12 g, 50* ) SifeftfeUIHltl/Tftft.,. " 
'H-NMR (CDC1 3 ) 6 : 3.73 (s, 3H), 3.77 (s, 2H), 7.05 (tt, J = 7. 3, 1.0 
Hz, IH), 7.12 (t, J = 7. 1 Hz, 1H), 7.28 (s, 10, 7.38.(dt, J = 7. 3, 0.7 
Hz, 1H), 7.42 (d, J = 8.0 Hz, 1H), 7.60 (br, 1H), 8.53 (d, J = 8. 3 Hz, 1 

\ H) ; * 

\ ■ 

MS (ESI) Hi/z .335 (M^l),v337 (M + +3). 

t [18 2] 2-(2-7PP-7x&l/)7ay-7-7;^P-6-^>y+1tyU;i/M 

f . 

■ *'.» ? 

:\ ■ "" ; 'v. 

It 

s 

I 2-(2-i7DD7xZJW7$/-T-7Jl/tO-6-^>^/U« X 

7st)V (2.12 g, 6.33 mmol) *m/*$> (2:1, 90 ml) fc»fl?U 

1 N NaOH (30 ml) SJn^TSlT3. 5&SWJft#T*. K*6Wt*«ETk:»jtH* 

u mt\z\ NttK^joATHfetttts. wfflieiisarai, WETfctt 

j£UT 2-(2-^DD7xXJW7$;-7-7MD-6-^>y^;iJJl/ii (1.8 
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3 g, 9020 zmtemmmtLxmc. 

'H-NMR (DMS0-d 6 ) 6 : 3.71 (s, 2H), 7.12-7.19 (m, 3H), 7.23 (dt, J =' 
7.6, 1.7 Hz, 1H), 7.43 (dt, J = 7.6, 1.5 Hz, 1H), 7.55 (dd, J = 8. 1, 1.5 
Hz, 1H), 8.04 (d, J = 8.3 Hz, 1H), 12.27 (br, 1H). . 

[IS 3] 4-[l-[2-(2-^D0 7x-;U)75/-7-7;i/^-D-6-^>y^V r 'J 
^Wl-M4S)-7;i^^^ 




I - W " c 0 2 Me - ft 

j 

5P;U IXtJP (»^21cpSm (210 mg, 0.81 mmo 

j 1), 2-(2-^DD7x-Mf 5;-7-7MP-6-^>^1i-y'j« (260 m 

I g ' °- 81 EDC - HCI «33 mg, 1.22 mmol),. HOBT (165 mg, 1.22 mmol) R 

tfh*J^)VT$> (0.56 ml, 4.05 mmol) £DMF (4 ml) »T?15I^Wft 

• ^-r^o «^*^.(30Bi)ica#.-BKx^fcT»ttj-r-5. tttuK&ft 

! *50g, ^no*W7th> (20/1)] «K»J:D4-[l-[2-(2-irDD7x= 

;w 7 5 y -7-7;p* d-h>«;w u - («) - 7; w ( 2S ) - t? n 

'Jv-Wh^yj^D^jn^ I7f^ (420 mg, 92*) 

'H-NMR (CDCl,) 5 : 1.17-1.54 (m, 5H)\ 1.92-2.53 (m, 7H), 3.28 (m, 1 
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H), 3.35 and 3.54 (each m, total 1H, amide isomers), 3.64 and 3.67 (each 
s, total 3H, amide isomers), 3.70 (s, 1H), 3:72-4.04 (m, 3H), 4.31 and 

4.38 (each m, total 1H, amide, isomers), 5.26 and 5.30 (each m, total 1H, 
amide isomers), 7.04 it, J = 7.8 Hz, 1H), 7.13 (q, J = 8.8 Hz, 1H), 7.2 

6 (t, J = 7.3 Hz, 1H), 7.37 (d, J = 8.0 Hz, 1H), 7.41 (d, J = 7.8 Hz, 1 

H),7.62 (s, 1H), .8.52 (d, J = 8. 3 Hz, 1H) ; 
MS (ESI) m/z 562 (M + +l), 564 (M + +3). 

[Ipg 4] 4-[I-[2-(2-^D0 7x-;i/)75y-7-7Jl/^-p-6-^>V>-b-yj 

;i/7-tz:^;n-(4S)-7;^P--(2S)-tfoUv>^;i/^ h^v-]>-£DA^+t->#;i/tf 



F 




4-[l-[2-(2-^DD7x-;i/)7^y-7-7;i'^-D-6-^>'y^1tyU;U7-fe5 1 

;i/]-(4S)-:7;i^n-(2s)-ifDU^-;M h^r^zsZu^ttytDVtfyM ^ 

^)\> I7f^ (420 mg, 0.747 mmol) £THF/^/ — )V (2 : 1, 15 ml) R 
IS 1 N NaOH (5 ml)*> MT17B#MflR#fS. KM^iETCMS 

u nznzmmzi mmzinxTmrnztz. nzftzm^zMizTizm 
?u *m UE.T\zimbxnm<^ (m mg, m) *tm&m%mtLT'& 

IR (ATR) 3199, 2935, 2863, 1703, 1636, 1593, 1574, 1448 cm-'; 
'H-NMR (DMS0-d 6 ) 6-. 1.13-1.43 (m, 5H), 1.76-2.24 (m, 7H), 3.20 (t, J 
= 8.8 Hz, 2H), 3.59-4.41 (m, 5H), 5.24-5.49 (m, 1H), 7.02-7.10 (m, 1H), 
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7.16 (d, J = 8.1 Hz, 1H), 7.22 (t, J = 7. 6 Hz, 1H), 7.43 ({, J = 7. 6 Hz, 
1H), 7.54 (d, J = 7.8 Hz, 1H), 8.04 (d, J = 8. 1 Hz, 1H) ; 
MS (ESI) m/z 548 (M'+l), 550 (M + +3) ; 

Anal. Calcd for C 27 H 28 C1F 2 N 3 0 5 • 0. 5H 2 0: C, 58.22; H, 5.25.; N, 7.57; CI, 
6.37; F, . 6. 82. 

Found: C, 58.44; H, 5.17; N, 7.45; CI, 6.55; F, 6.64. 

mmm.3 s 

4-[l-[3-7 o D-4-(3-^f > H U ;^;^-;U75 /) 7.x-;UT-fe^;H-(4S)-7 

;^p-(2S)-tfpu^-;M v^i^zw^vytuvxy®.: 
ixm i) 4-D-[3-^DD-4-(3-Y>Ku;^;^-^7$y)^x-;i,T-fe^ 
^]-(4S)-7;^p-(2s)-tfD>j^-;M Y*y}yt7us\**)-ytimyWL * 




C0 2 Me 



3-^OP-4-(3-^>hMJ;^ to ^ 7 ^ /)7x _ ;[/M C240 fflg( Q Qlm 
ol), 4-[(4S)-7;^n-(2S)-tfn>J^-;M h*i/]is?n^tty*My& 
*=F)l JL7szr)V mffim2W I Jim 3 -\T£j&Ltzlt$®) (174 m gi 0.67 
mmol), HOBt (18.0 rag, 0.13 mmol) Rtf DMAP (16.0 mg, 0.13 mmol) <D DMF 
(5.0 mL) ®mz, EDC-HC1 (168 mg, 0.87 mmol) *mxtz.'&, 

UT-mmmw-fz. Kfomz* ao mo mm&im. Et2o-e&# 

^MfiETfC^L4-[l-[3-/7 □ o-4-(3-< > K V )lt> )V#-)17 ^ /) 7 x -;p 
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7-fe^;i/]-(4S)-7;U^-n-(2S)-t: 0 D'J^-;U^ h^isVsi? w\$-*}->f3)V#> 
m XXtMI/ (320 mg, 84%) £*ijfiHJB*£ bT#fc, 

'H-NMR (DMS0-d 6 ) <5 : 1.15-1.28 (m, 2H), 1.32 - 1.44 (m, 2H), 1.87 - 
2.07 (m, 4H), 2.10 - 2.33 On, 3H), 3.21 (m, 1H), 3.30 and 3.45 (each in, 
total 1H), 3.57 (s, 3H), 3.60 - 3.93 (m, 5H), 4.15 and 4.33 (each in, tot 
al 1H), 5.31 and 5.38 (each m, total 1H), 7.12 - 7.21 (m, 3H), 7.37 and 
7.39 (each d, J = 1.4 Hz, total 1H), 7.46 (d, J = 7.8 Hz, 1H), 7.65 and 
7.66 (each d, J = 8.3 Hz, total 1H), 8.13 (d, J = 7.8 Hz, 1H), 8.28 (s, 
1H), 9.28 (s, 1H), 11.73 (broad s, 1H) ; 

MS (ESI) m/z 570 (M + +l), 572 (M + +3). 

[xm 2] 4-[i-[3-^oD-4-(3~f >FU;^;i/fc;i/7$y)^x-;i/Tir5 1 
M - (4S) -7Mu-(Zs) -tfou b*>>] i>9 u *\tt>t>)\s$ >Wt<D& 



4-[i-[3-^ □ o-4-(3-r > h u;u*;^-;i/75 J ) 7xx;|/7"te?-;H-(4S)- 
7;^D-(2S)-k°nUvx;M Y^A */{?w\tt>l3)V#>WL *^)V x 
^rJl/ (320 mg, 0.56 mmol) © THF (14 mL) SMttiCO. 25N NaOH (8.20 mL, 

2.05 mmoi) w.m&m&T? 5 mmmw-r&o £/«£«tin hci 

(10 mL) \Z&€, Vrm?&&8i&m* MJETfcftftUT (295 

mg, 88 X) S*ifiHJB*£LT»fc. 
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IR (ATR) v 3423, 3210, 2940, 2863, 1697, 1627, 1513, 1432 cm-1 ; 
'H-NMR (DMSO-d 6 ) a : 1.15- 1.28 (m, 2H), 1.32 - 1.44 („,, 2H), 1.87 - 
2.07 On, 4H), 2.10 - 2.33 (m, 3H), 3.21 On, 1H), 3.30 and 3.45 (each m, 
total 1H), 3.57 (s, 3H), 3. 60 - 3.93 ( m , 5H), 4.15 and 4.33 (each m, tot 
al. 1H), 5.31 and 5.38 (each m, total 1H), 7.12 - 7.21 (m, 3H), 7.37 and 
7.39 (each d, J = 1.4 Hz, total 1H), 7.46 (d, J = 7.8 Hz, 1H), 7.65 and 
7.66 (each d, J = 8.3 Hz, total 1H), 8.13 (d, J = 7.8 Hz, 1H), 8.28 (s, 
1H), 9.28 (s, 1H), 11.73 (broad s, 1H) ; 
MS (ESI) m/z 556 (M'+l), 558 (M + +3) ; 

Anal. Calcd for C 29 H 31 C1FN 3 0 5 • H 2 0: C, 60.68; H, 5.79; N, 7.32. 
Found: C, 60.90; H, 5.29; N, 7.32. 

mmmz 9 u 

4-Cl-C3-^PO-4-(l-^^-3-<>KU;^;^-;U75/)7x-;U7ii^ 
;W-(4S)-7;^o-(2S)-t^#^-;M h+yjy^n^ij-^;^^ : 
[XS 1] 3-7 □ o-4-(l-^#;i,-3-^ > H U )Vt»Vi$-)\,7 ;)7ir« 




Me 



1-^^;K>H-;W3-^;^>M (l.Ol g, 5.71 mmol), 4-75/-3-7DD 
•7x-;i/W x.7)V X7f;V (1.22 g, 5.71 mmolK HOBt (0.86 g, 6.34 m 
ml) DMAP % 1* 2, . 1 . 1 5 nunol). ©DMF (20 mL) EDC • HG1 (1 . 44 

g, 7.49 mnol) £JO;tfc&; KfoMSfcttlQ rT?18«?Mfl|^rS. 
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)V (1 : 1, v/v) ^0 3-7DD-4-(1->C5 : ;h-^>K'JMM-^75 

y)7x^jnti? x^;p x^xji^ (639 nig, 30 as) &n&mnti>Tn 

'H-NMR (CDC 1 3 ) 5 : 1.27 (t, J = 7. 1 Hz, 3H), 3.58 (s, 2H), 3.89 (s, 3 
H), 4.17 (q, J = 7. 1 Hz, 2H), 7.24 (dd, J = 8. 3, 2. 0 Hz, 1H), 7.32 -7.4 
3 (m, 4H), 7.81 (s, 1H), 8.16 (m, 1H), 8.28 (broad s, 1H), 8.59 (d, J = 
8. 3 Hz, 1H) ; 

MS (ESI) m/z 371 (MHO, 373 (M + +3). 

[xm 2] 3-^OP-4-(l-^^;i/-3-^>HU;i/7J;P^XJl/75/)7x-M^ 



3-7 □ u-i-(\-*^)l-Z-^ y F U Wil/fcj|/75/)7i-JHf| 2L^)l> 
XXfil/ (639 mg, 1.72 mmol) <D THF (17.5 mL) mmzO. 25N NaOH (10.3 m 
L, 2.58 mmol) %m?L, 4 (3 fkTOrf <E> 0 £J»£MrT IN HC1 (15 m 



;u-3--r>Ku;i/*;i/^-;i,75y)7xx;n^^ (549 mg, 93 so *m&mmw 

'H-NMR (DMS0-d 6 ) 6 : 3.61 (s, 2H), 3.89 (s, 3H), 7.17 - 7.28 (m, 3H), 

202 





Me 



BNSDOC1D: <WO_02053S34A1_I_> 



WO 02/053534 



PCT/JPOl/11641 



7.43 (d, J = 1.7 Hz, 1H), 7.53 (d, J = 8.3 Hz, 1H), 7.69 (d, J = 8.3 Hz, 
1H), 8.14 Cd, J . = 7.8 Hz, 1H), 8.26 (s, 1H), 9.26 (s, 1H). 

[is 3] 4-[i-[3-^PD-4-(i-^^;i/-3-r>Ku;^;i/^-;i/75/)7 

x - )V7± - (4S) - 7 )Vt O - (2S) - tf D U *J - JM V * ->J v £ □ ^+f- 



F 




3-^DD^-(l-^fjlr3^>l«iJJWJ^7$/)7ii:j||« (82.0 m 
g, 0.24 mmol), [(4S)-7JMrO-(2S)-tf D'Jy-JW h*">h>2 □M 1 "tf-># 
;U#>BS iXfJP ^.%p!!21<Z) [.18 3 ]T*&f&Ltz{t£m (62.0 

mg, 0.24 mmolh HOBt (6, Q .mg;'.0. 05 mmol) Rtf DMAP (6.0 mg, 0.05 nunol) 
©DMF (2.0 mL) EBC-HC1 (60.0 mg, 0.31 mmol) *JnA&ft, Elfcii 

^**^S7f6NFraft#^-rs. (10 mL) fc&iT, ffKx^UTJrtftt-T 

Mb, »^x^»J:«9 4-[l-[3-7PO-4-(l-^^-3--r>Hij;^^- 
;U7 ^ 7 ) 7 x - J17± *)V\ - (4S) -7)VHr D- (2S) - k? □ U h * J/] v7 

p^*>*;p#>K xxx;u (115 mg, 82 so ^67^77 

7tLT#L 

'H-NMR (CDCI3) d : 1.21 - 1.32 On, 2H), 1.40 - 1.53 (oi, 2H), 1.97- 
2.50 (m, 7H), 3.26 (m, 1H), 3. 33 and 3. 50 (each m, total 1H), 3.57 - 4.0 
Km, 11H [3.64 and 3.66 (each s, total 3H), 3.88 (s, 3H)L 4.21 and 4.38 
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(each m, total 1H), 5.24 (m, 1H), 7.18 (m, 1H), 7.31 - 7.42 (m, 4H), 7. 
79 (s, 1H), 8.14 (m, 1H), 8.26 (broad s, 1H),8. 57 (d„ J = 8. 3 Hz, IE)'; 
MS (ESI) m/z 584 (M'+l), 586 (M'+3). 

[is 4] 4-[i-[3-^np-4-(i-^^;i/-3--r>FU;k*;i/^-;i/7$y)7 

x - ;i/ 7± 3-M - (4S) - 7 M a - (2S) - M o U *J—)V * V * >-] i/ 0 □ a ^tr > ts 



F 




4-[i-[3-^ d D-4-(i-^5T#3--r :> H U;i/^;i/fc;i/j5 /) 7xn;i/7iz^ 
.;i/]-(4S)-7;i/^D-(2S)-.^pV : v^;i/^ N=^>] □M^>#;i/tf<>^ y 

IXfjV (115 mg, 0^-20 mmol) (D THF (2.5 mL) ifflfclc 0.25N NaOH (1. 
50 mL, 0.38 mmol) &ft\7L. £^£^ST5l^fljt# i "f So SJS^^»T IN 

hci (3.0 mD \z&%\ tiTto? l zm&* : mm* 7m&ME.T\z$mvx mmm 
(94 mg, 88*) zm&mmmtLxmco 

IR (ATR) 2938, 2863, 1724, 1646, 1577, 1511, 1465 cm" 1 ; 

'H-NMR (DMS0-d 6 ) <5 : 1.19 - 1.39 (m, 4H), 1.90- 2.11 (m, 4H), 2.14- 
2.27 (m, 3H), 3. 20 (m, 1H), 3.43 - 3.87 (m, 6H), 3.89 (s, 3H), 4.16 and 
4.34 (each m, total 1H), 5.31 and 5.38 (each m, total 1H), 7.18 - 7.28 
(m, 3H), 7.37 and 7.39 (each s, total 1H), 7.52 (d, J = 8.1 Hz, 1H), 7.7 
0 and 7.71 (each d, J = 8. 1 Hz, total 1H), 8.15 (d, J = 7. 8 Hz, 1H), 8.2 
7 (d, J = 7.8 Hz, 1H), 9.23 (s. 1H), 11.95 (broad s, IH) ; 
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MS (ESI) m/z 570 (M 4 H), 572 0**+3) ; 

Anai. Calcd for C^CiF^ • 0.75 H 2 0: C, 61.75; H, 5.96; N, 7.20. 
• Found: C, 61.85; H, 5.92; N, 6.83. 
MffiM4 0 

4-[(4S)-7;^D-l-[2-(l-p(^-3-<>FU^)-6-^>y^ij-yij;i,7-fe^ 
[xm 1] 2-(i-^?;M--r>KU;0-6-^>y^-y-yu^» 




■i-*f;P-3~f > ^-)Vtl0>m (1.00 g, 5.71 mmol), 4-7S/-3-hKD 
*i/7±-m®. ^^.iiH (1.03 g, 5.71 mmol) -RtftfcSft (1.05 
g, 17.1 mmol) OM^fyV> (20 mL) Dean-Stark K**£ffit,vC24 

P*;UA-0g£X5^ (4 : 1, v/v) aE^iO 2- (1-^5^-3-^ > K UA)-6- 
^W/'JM« xxx;u (0.20 g, 11%) Otfittttfcfcb 

'H-NMR (CDClj) 5 : 3.72 (s, 3H), 3.76 (s, 2H), 3.88 (s, 3H), 7.21 (d 
d, J = 8.1, 1.5 Hz, 1H), 7.32 - 7.40 (m, 3H), 7.49 (s, 1H), 7.65 (d, J = 
8.1 Hz, IE), 7.91 (s, 1H), 8.45 (id, 1H) ; 
MS (ESI) m/z 321 (M*fl). 

[IS 2] 2-(l-^5 1 ;M-r>Kfj; I/ )- 6 _^ > y^ 1f y IJ;i/Mo[) ^ 
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&X C0 ' H 



2-(i-^^-3-r>h'u;i')-6-^>^#+>-v*u;nm xxx;u 

(200 mg, 0.62 mmol) © THF (6.5 mL) mW,Z 0.25N NaOH (3.75 mL, 0.93 mmo 
1) SriD*, 2 BSMfttfT*. K«£*&T IN HC1 (10 mL) \Z&%\ 

mtar^m^mm, ?mm, umynrnv 2-a-^^;i/-3--i'>Hu;w-6-^ 
>vtt-yrW)mm (m .mg, 99 .» *m&®M%)tLTmc 9 

'H-NMR (DMS0-d 6 ) 5 : 3. 73 (s, 2H), 3.94 (s, ' 3H)., 7.24 (dd, J = 7.8, 
1.5 Hz, 1H), 7.3.1 (td, J = 7.8, 1.5 Hz, 1H), 7.35 (td, J = 7.8, 1.1 Hz, 
1H), 7.60 - 7.64 (m, 3H),\8.32 (dd, J = 8. 1, 1.5 Hz, 1H), 8.34 (s, 1H), 
12.37 (broad s, 1H) ; % 

MS (ESI) bi/z 307 (MHO . 

[IH 3] 4-[(4S)-7;^D-l-[2-(l-^^A-3-'f>HU^)-6-^>^4 1 

ityu;i'7-fe5 1 ;H-(2s)-tfou^-;i/^ v*isy/t> u^^->ts )its>m * 



C0 2 Me 

2-(l-^^-3-< >HU;W-6-^>y^lJ-7U^M (251 mg, 0.82 mmo 
lk [.(4S)-7;M-n-(2S)-t? p«Ji?-;M h*zs]i/$ u^*V>*)V#>m. * 
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7* iXfJP (mmZKD [ IS 3 ]T?£j*Lfcfc£tt) (212 mg, 0.82 mm 
ol), HOBt (22.0 mg, 0.16 mmol) RZf DMAP (20.0 mg, 0.16 mmol) ©DMF (5.0 
bL) mmz. EDC-HC1 (204 mg, 1. 07 mmol) _ *inA.fc«. smi^T 
4«fJBHWW*. (10 mL) ttttf, BKx^UTttajT*. ttftliK 

■y-^U^7ii^;W-(2S)-tfDU^-;M h*^]^D^*>*;^>a / 
^1/ XT^l/ (431 mg, 96.»_&J|fi7^;P7 7^tbT#fc. 
'H-NMR (CDC1,) 5 : 1.21 - 1.34 (m, 2H), 1.40 - 1.53 (m, 2H), 1.96 - 
. 2.15 (m, 4H), 2.19 - 2.50 On, 3H), 3.26 (m, 1H), 3.35 and 3.50 (each m, 
total 1H), 3.64 and 3. 66 (each s, total 3H), 3.69 - 3.87 On, 3H)*3.9o" 
(s, 3H), 3.94 - 4.06 (m, -2®, 4.25 and 4.39 (each m, total 1H), 5.23 On, 
1H), 7.19 (in, 1H), 7.34 ^il On, 3H), 7.49 On, 1H), 7.64 (m, IB). .7.9 
3 (s, 1H), 8.44 On, 1H)-; V ; 
MS (ESI) m/z 548 

ixm 4] 4-[(4S)-7;^n-r-[2-(i-^5 1 ;M-f >Hu;w-6-^>y^ 
^/U;U7-fe^;H-(2S)-hf p u da^>* 

.- ■ 



F 




C0 2 H 



4-[(4S)-y;U^d-l-[2-(l-^^;i;-3-<>KU;U)-6-^>y^^/.j;i /7 - fe: 
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JU (431 mg, 0.79 mmol) <D THF (8.0 mL) «£0. 25N NaOH (5.00 mL, 1.25 
ramol) fcjq*., £^£^1:5 Rf M #T3. £«£»T1N HC1 (10 mL) 

iz&g. mm? *mt* «etk*£*iut wmm (396 mg, 94 

IR (ATR) 2938, 2861, 1718, 1644, 1627, 1575, 1523, 1423 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 1.15 - 1.27 (m, 2H), 1.32 - 1.45 (m, 2H), 1.89 - 
2.11 (m, 4H), 2.14 - 2.29 (m, 3H), 3.23 (m, 1H), 3.55 (m, 1H), 3.7.5 - 3. 
95 (m, 6H), 3.97 (s, 3H), 4.11 and 4.38 (each m, total 1H), 5.35 and 5.4 
0 (each m, total 1H), 7.22 (m, 1H), 7.31 - 7.39 (m, 2H), 7.55 - 7.67 On, 
3H), 8.35 (s, 1H), 12.03 (broad s, 1H) ; 

MS (ESI) m/z 534 (M + +l) ; * 
Anal. Calcd for C3 0 H 32 FN 3 0 5 - C, 67.53; H, 6.04; N, 7. 87. 
Found: C, 67.33; H, 6. Ofi A 7. 70. 
H»4 1 

[1- [[2 - ( 5 - 7JVt □ - 2 - / ?JV7 xr Jl'J 5 / ) - 

6-^>y*-th/y;i/] 7tt)V\ - (4S) -y)V?u- (2s) -vuw 

ixm 1] [2- (5-7Mo-2-^^7iZ;i/75/) -6-^>^/ 



4-75 7-3-t KP^v7x-JH^m XXxJU (2.17 g, 12.0 mmo 



Me 
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1) (50 ml) tfi, ^-y)V^u-l-^)VyjL-)V -ivtt^yy 

m (2.00 g, 12.0 mmol) SMTJPA*. K&m&2ffir$m&&: 

SI (H£) (3.12 g, 14.4 mmol) £in;L T:T4B#M# 0 MUte 

-6-^ywij; WS | *^;irx*5r» (1.73 g, 46*) «g 

'H-NMR (CDClj) 6 :2. 13 (s, 3H), 3.705 (s, 2H), 3.711 (s, 3H), 6.74 (d 
t, J = 8.3, 2.7 Hz, IB). 6.81 for, 1H), 7.15 (dd. 1 = 8.1, 1.7 Hz, 2H), 
7.31 (d, J = 1.2 Hz, 1H), 7.44 (d, J = 8. 1 Hz, 1H), 8.09 (dd, J = 11.0, 
2. 7 Hz, 1H) . . - 

MS (ESI) m/z 315 (M f +lK> 

[18 2] [2- (5-gtD-2-^^7iZjH5;) - 6-<> 




[2- (5-7;^n-2-^^;P7x-;PT5y) -6-^>^t ( /'JJW 
Kit ^MXfil' (1.73 g, 5.50 mmol) £THF/^/-;i, ( 2: i, 30 ml) 
fctt*U 1 N NaOH (20 iDfcJo^ MTS.SttnWtrs. £«£Ml£T 

*»&s*LT»&n«safctci n Hci$jn^T»(c-r^ 0 mmfe&zM&m 

JR. 7jc^, MJE^itLT [2- (5-7;PtD-2-^f;|,7 1 ^7s;) 

.. ' , -6-*>iahjvu;m mm '(Leo kp^i^ig^ibx,^,, 

'H-NMR (DMS0-d 6 ) 6 : 2.49 (s, 3H), 3.64 (d, J = 1.7 Hz, 2H), 6.87 (dt, 
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J = 8.3, 1.5 Hz, 1H), 7.11 (d, J = 8. 1 Hz, 1H), 7.25 (t, J = 7. 3 Hz, 1 
H), 7.37 (d, J = 8. 1 Hz, 1H), 7.41 (s, 1H), - 7. 95 and 7.98 (each s, total 
1H, amide isomers), 9.80 (br, 1H). 
MS (ESI) m/z 301 (M + +l). 

[IfM 3] hy>X-4- [1- [[2- (5-7^Q-2-^fJl/7x- 
)17^J) - 6 -^>V*WV)l>] T^M - (4S) -7)VitU- (2 




>-^~^"C0 2 Me 



[2- ( 5 - 7^tD-.2|^^7ir;i/75 y) -6-^>V^yj 
;W Bf& » b7>X-4-E(4S)" J 5Wo-(2S)--tr PL) >>XJM h*v] y^DA 
^>*;^>BI ^fJ^iXfJP .^0J210[Ig3]T£j£bfc*fr&&) 
(259 mg, 1.0 mmolh EDC HC1 (288 mg, 1.5 mmolK HOBt (203 mg, 1.5 mmol) 
&J;tt>UX5P;i/75> (0.70 ml, 5.0 mmol) £ DMF (5 ml) ffitT?i8W 

rafter*. s««**7KK:ft#, nax^ncTftia. ttaj^M^^Kft 

#J;D> h^>7.-4- [1- [[2- (5-7Mo-2-^^7x-A7 
=•/) -6-^>y^+J-yU)H 7ir^;H - (4S) -7)V*n- (2S) - 
tfpij h^v] */2W\*-V->%)ltf->m *3=-;i/ X7r;V (540 m 

g, 100*) SfcftT^li^T^fcbTWfc. 
'H-NMR (CDC1 3 ) <5 : 1.20-1.83 On, 6H), 1.96-2.12 (m, 4H), 2.20-2.51 (m, 
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5H), 3. 24 (id, IB), 3.34 and 3.50 (t and dd, J = 8.8 and 9.0, 6.8 Hz resp 
ectively, total 1H, amide isomers), 3.65 and 3.67 (each s, total 3H, ami 
de isomers), 3.72-4.42 (m, 4H), 5.16-5.35 (m, 1H), 6.74 (t, J = 7. 8 Hz, 
1H), 6.97 (br, 1H), 7.06-7.17 (m, 2H), 7,32 (d, J ± 7. 3 Hz, 1H), 7.43 
(t, J = 6. 8 Hz, 1H), 8.07 and 8.09 (each s, total 1H, amide isomers). 
MS (ESI) m/z 542 (M*+l). 

CIS 4] h7>X-4-[l-[[ 2 -(5-7MD-2-^7x 
-JIT^J) -6-^>y^/'j;U] 7±^M - (4S) -7)l*a- (2 

h?>X-4- [1- [[^ ; (5-7)Wn-2-^7x-;i,7$y) 
- 6 —<>V^/0)U] 7±¥M - (4S) -7)V*U- (2S) -fcfDU 
'^ M ^ ,>] ^DA|r>AM>i I7t;P (540 mg, 1.0 

mmol) *THFA**/-;p (20/10 ml) te*#U i N NaOH (20 ml) fcJpATII 
^l#r«T5, R««&«ffiTiaF«E?&«SbT»6ns»*ft:i NHC1£ 

mg, 90s;) zm&ffigkmmtLTnrco 

IR (ATR) v 2939, 2864, 1701, 1639, 1610, 1576, 1437 cm"'; 
'H-NMR (DMS0-d 6 ) 6 : 1.10-1.41 (m, 4H), 1.82-2.01 (m, 4H), 2.10-2.21 
(m, 3H), 2.29 (s, 3H), 3.14-3.57 (m, 3H), 3.62-3.95 (m, 4H), 4.14 and 4. 
32 (m and q, J = 7. 3 Hz, total 1H, amide isomers), 5.31 and 5.37 (each 
d, J = 53.4 and 53.4 Hz respectively, total 1H, amide isomers), 6.87 (d 
t. J = 8.4, 2.7 Hz, 1H), 7.05 and 7.08 (each d, each J = 8. 3 Hz, total 1 
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H, amide isomers), 7.24 (t, J = 6. 8 Hz, 1H), 7.35 (t, J = 8. 3 Hz, 2H), 
7.95 (d, J = 11.5 Hz, 1H), 9.77 (br, 1H), 12.03 (br, 1H). 
MS (ESI) m/z 528 <M*+1) ; 

Anal. Calcd for C 28 H 31 F 2 N 3 0 5 0.2H 2 O: C, 63.31; H, 5.96; N, 7.91; F, 7.1 
5. 

Found: C, 63.13; H, 5.89; N, 7.71; F, 7.15. 
H»J 42 

b?>X-4- [1- [[2- (2 -2UU- 6 - /5 1 ;i/7x^75y) -7 

-yjvtn- 6 -^>y^+t-y*u;H 7iz^;H -'(4S) -y)V^u- (2 
S) -If OU r**v] >-^D^it>^;^>M : 
[ID*! 1] [2- (2-^OP-6-/^7x-;i/75/) -7-7;|/^P 



(4-7$;-2-7Mo-3-t HD^^7i-JW « IXrJKl. 
0 g, 5.02 mmol) £p<^y-;i/ (30 ml) (Cj&fllU 2-^ □□-6-^5 1 ;i'7xZ:;L' 
-ry^>-7>^ (841 mg, 4. 58 mmol) £^TiJ|]x.3 0 £JS*&£5BPbTO£ 
SHbfg-zKgg (^fe) (1.14 g, 4.36 mmol) &JP;L, 70 t CT23BtP^». 

•^)lA/mmoL^)l (30/l)^ckD, [2- (2-7DD-6-^Wi- 
^75 7) -7-7MD-6-<>W^UjHSl *?)\, xTntJI/ 
(1.45 g, 95«) ^/^T^^^T^tbT^c. 

'H-NMR (CDClj) 6 : 2. 38 (s, 3H), 3.71 (s, 2H), 3.74 (s, 3H), 7.05 (t, J 
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= 8.0 Hz, IB. 7.14 (d, J = 8.3 Hz, 1H), 7.20 (dd, J = 7. 6, 2. 2 Hz, 1 
H), 7.23 (s, 1H), 7.34 (d, J = 7. 3 Hz,.lH).. 

MS (ESI) m/z 349 (M'+l), 351 (M'+3). 

Htm 21 [2- (2-^OD-6-^^-7i-^7$y) ~7-7)l*n 



Me 



■12- (2-^DO-6-^^7x-;|,75y) -7-7WD-6-0 
VttVVMWm *=f-)V XX^;Kl.45g, 4.16 mmol) CD THF/X*/- 
>>M4 : 1, v/v, 100 ml) 1 N NaOH (40 mD^Jp^ ^#ei7fl# 

S^*«iBETl»j»*S46Tfl6tl««jtk:i NHClSJnATK 
ttfc-T^o #Stl^^SiJj| S 7jcm MJEIlML-T [2- (2-*dd-6 

- ^ ^;i/7 x - 5 y ) . - 7 - 7;^ p - 6 - ^ >y*ijv u ; w ma:30 

g, 93«) zm&m&m^ihTmz. 

'H-NMR (DMS0-d 6 ) 5 : 2.28 (s, 3H), 3.36 (s, 2H), 7.01 and 7.03 (each s, 
total 1H, amide isomers), 7.07 (t, J = 8.1 Hz, 1H), 7.29 (d, J = 7.6 H 

z, IB), 7.32 (d, J = 6.4 Hz, 1H), 7.42 (d, J = 7.6 Hz, 1H). 
MS (ESI) m/z 335 (M + +l), 337 (M'+3). 

IXM 3] N7>^-4- [1- [[ 2 - (2-^DD-6-^7x^ 

T*y) -7-7;u^n-6— oywj*] - ( 4 s) -7^ 
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[2- (2-^DD-6-/^Jl/7x-JV7$;) -7-7;i/^P-6-^> 
VttVVM mm. *^)V XXt\>K167 mg, 0.50 mmolh h?>*-4-[(4 

s)-7;^D-(2S)-t°PU> 5 -;Mh^'>]v^D^ij->*;i/^>^ 

JiZ^)mMM2\<D [xm] rtn&btcik&m (130 mg, 0.50 mmol), EDC HC 
I (144 mg, 0.75 mmol), HOBt (101 mg, 0.75 mmol) MJX3^7S> 
(0.35 ml, 2.50 mmol) £ DMF (4 ml) *K ^T20B# r^Jf^f-So £j«£7j< 

^□□^A/7irh> (5/i> ^h£OTh^>7,-4- [1- [[2- (2- 

^DD-e-^^x-^fe;) - 7-7;i/^-D-6-^>^-y-yu;W 

- (4S) -?mh- (2S) -tfD'JvXJM h^>] y^D^ 
^it>^7;^>^ ^f^'^iXfil' , (238 mg, 833!) MJWTXiL 

'H-NMR (CDC1 3 ) 5 : 1.21-1.53 (m, 4H), 1.95-2.31 (m, 7H), 2.43 (s, 3H), 
2.49 (m, 1H), 3.27 (m, 1H), 3.33 and 3.54 (t and dd, J = 10.0 and 8.8, 
6.4 Hz respectively, total 1H, amide isomers), 3.65 (s, 1H), 3.67 (s, 3 
H), 3.68-4.04 (m, 3H), 4.30 and 4.36 (q and m, J = 6. 8 Hz, total 1H, 5.2 
5 and 5.30 (each dt, J = 54.2, 3. 8- and 53.2, 2.7 Hz respectively, total 
1H, amide isomers), 7.00-7. 22 (m, 3H), 7.32 (d, J = 7.3 Hz, 1H). 

MS (ESI) m/z 576 (M + +l), 578 (M*+3) . 
[1M 4] h5>X-4- [1- [[2- (2-^nD-6-^?jl/7i^ 
7^/) - 7-7;i/^-p-6-^>^'tr 4 /U;i/] - (4S) -?)V 
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(2S) -tfP'J *J-)V* 5/^n^>AK>ao^ 



h7>X-4- [1- [[2- (2-^DD-6-/^7iZJl/75;) 
7-7;^P-6-^>y^/.j;H J-fe^W - (4S) -7Mn- (2 
S) -tfDiJy'-JMh^y] y^DA^>*^>t jiXy-JV 
(238 rag, 0.413 mmol) £ TBF/*9S-)V (8/4, 12 nl)fci»#U 1 N NaOH (4 
ml) Sin** MTU^IHft^rs. g^ttSWETafiSESSiUTff&nsa 

mmm (191 m g , 82x5 s*^ H B B ttt*tLx#&. . 

IR (ATR) v 3743, 3674j.$S39, 1704, 1635, 1583, 1504, 1452 cm"; 

'H-NMR (DMSO) 5 : 1. 10H,4p(m, 5H), 1.81-2.22 (m, 6H), 2.28 (s, 3H), 
3.18 (t, J = 9.5 Hz, 1©;% 42-4. 02. On, 6H), 4.11 and 4.35 (m and q, J = 

7.1 Hz, total 1H, amide isomers), 5.31 and 5.39 (each d, J = 55. 2 and 5 
4.7 Hz respectively, total 1H, amide isomers), 6.96-7.03 On, 2H), 7.28 
(t, J = 7.6 Hz, IB), 7.32 (d, J = 7. 3 Hz, 1H), 7.42 (d, J = 7.8 Hz, 1H). 

MS (ESI) m/z 562 (M + +l), 564 (M + +3) ; 

Anal. Calcd for C 28 H 30 C1F 2 N 3 0 5 0.5H 2 0: C, 58.90; H, 5.47; N, 7.36; CI, 
6.21; F, 6.65. 

Found: C, 58.85; H, 5.44; N, 7.19; CI, 6.18; F, 6.47. 

mmm 43 

h?>Z-4- Cl- [[2- (5-^DP-2-^^-;U7x-;i/7$/) - 7 
-7;^P-6-^>y^>/.j ;l/ ] 7 ±?m - us) -yji,ta- (2 
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[Ig 1] [2- (5-^OP-2-^^;i/7x-;i/75/) -7-7)V*n 




(4-75 y-2-7MP-3-b Kn^ S/7iz;i/)iS6 XXril' (1.0 

g, 5.02 mmol) (30 ml) fc»#U 5-^OP-2-^^7x-JI/ 

<yfty7>i (0.674 ml, 4. 58 mmol) Zto?Ltz'&, &ffiT!5 B WflMfcf 
§c J^ifcteRflS®— jMII (Jtfi) (1.14 g, 4.36 mmoD^UO^., 70^T6P#rB ! l 

ttSSS. # £>ft53ifi£ >> U # ^ £ * 7 A 7 u t h tf? 7 4 Azrzm 
«l^DDzfc;PA/H«l3ty(30/K v/v)^ckO, [2 - (5-700-2- 

X7fJk (1.67 g, lOOW.^SfeH^tttbT^fcd 
'H-NMR (CDC1 3 ) a : 2. 32 ts, 3H), 3. 73 (s, 3H), 3.76 (s, 2H), 7.04 (dd, 
J = 8.1, 2.2 Hz, 1H), 7.10 (dd, J = 7.8, 2.2 Hz, 1H), 7.13 (t, J = 8.1 H 
z, 2H), 8.30 (d, J = 2.2 Hz, 1H). 

MS (ESI) m/z 349 (M + H), 351 (M + +3). 
[Ig 2] [2- (5-^DD-2-^^l/7iz;i/7$/) -7-7MO 




[2- (5-7DO-2-^5 1 ;U7x-;U75y) - 7-7MD-6 
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y^-iJV'JJ!/] mm JLXy'A (1.67 g, 4.79 mmol) £ THF//^ /- 

^ (4:1, v/v, 100 ml) fcjgfcU 1 N NaOH (40 mD^Jp^ MT12P#Kft# 

S. WiiJ*£ifl£«JEEJi^ *«5«, «jEft»LT [2- (5-£nn-2-* 

^7x_^7^) -7-7;^D-e-^>y^/u;p] m- (1.39 

g, 87*) ?:te^ B B H tt^chLTt#^ 0 
'H-NMR (DMS0-d 6 ) 6 : 2.30 (s, 3H), 3.71 (s, 2H), 7.12 (dd, J - 8.1, 2.0 
Hz, 1H), 7.15 (d, J = 7.3 Hz, 1H), 7.23 (d, J = 8. 1 Hz, 10), 7.26 (d, J 
= 8.1 Hz, 1H), 8.09 (s, 1H), 10.06 (s, 1H), 12.46 (br, 1H)'. 
MS (BSD m/z 335 (M + H), 337 (M + +3). 
■C±S 3] h^>X-4-.[l- [[2- (5-^PD-2-^^7i- < ip 
75/) -7-7;^D-6-^>y+U-yiJ;H 7-fe^;W - (4S) -7)1 
*n- (2 S) -IfPUv^Mh^] v^D^^>^;^>m *5P^ 




[2- (5-7DD-2-^7x-^75/) -7-7;i/^P-6-^> 
'/*UVU;|/| M (167 mg, 0.50 mmol), h 7>^-4-[(4S)-7^o-(2S)- 

1© [XS3]-e^Lfe{b^) (130 mg, 0.50 mmol), EDC HC1 (144 mg, 0.7 
5 mmol), HOBt (101 mg, 0.75 mmol) £J;tf HJX5P^75 > (0.35 ml, 2.50 
Piol). £. DMF (4 ml) Sffl-Zf-19l^|Wffi^f-5 e -MJS&^^^tK^^^x^ 
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^□□zJ^A/7-feh> (5/1, v/v)^j;Dh7>X-4- [1- [[2- (5 
-^DD-2-^^7i-JH5;) - 7 -7;m-d- 6 -^>7*wj 
;W 7ir^;H - (4S) -7;i/^-n- (2S) -fcfnUv^M b*->] -77 
□ A^rit>*;i/^>^ X7nt-;W (261 mg, 91%) ^^67^777 

'H-NMR (CDCI3) . 6 : 1.22-1.56 (m, 5H), 1.95-2.29 (m, 7H), 2.30 (s, 3H), 
2.50 (m, 1H), 3.21-3.60 (m, -2H), 3.65 and 3.67 (each s,* total 3H, amide 
isomers), 3.70 (s, 1H), 3.17-4.05 (m, 3H), 4.31-4.43 (m, 1H), 5. 27 and 
5. 31 (each dt, J = 53.7, 4.4 and 52.7, 3.8 Hz respectively, total 1H, ami 
de isomers), 7.02-7.14 (m, 4H), 7.22 (d, J = 8.8 Hz, 1H), 8.26 (s, 1H). 

MS (ESI) m/z 576 (M + +l), 578 (M 4 +3). 
[XU 4] f ^>7-4^' [1 - [[2- (5-^DD-2 -^^;U7x-;i/ 

757) -7-yju-tn- >y*+it7 'J M 7-fe5PM - (4S) -y)V 
to- (2S) -tf nUy^PXh^y] 77oa^it7#;i^>^©£-)£ 




h^>7-4- [1- [[2- (5-7PD-2-^^;l/7x-;P757) - 
7-7)\,*n- 6-s<>V*VVVM 7ttM - (4S) -7MTU- (2 
S) -ifDijy-JMl^^] v7da*it>#;u^>M iXr^ 
(202 mg, 0.359 mmol) £ THF/ (4:l,v/v, 12 ml) K7&$PU 1 N Na 

oh (4 mo^ip^, muximm^mwt^o KJt^UE.T\zmm^^bx 
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EEftHkbT MM® (202 mg, 79*) Z&m&ftB^t iTftfc. 
IR (ATR) v 3168, 2937, 1702, 1639, 1577, 1450 cm-; 

'H-NMR :(DMS0-d 6 ) <5 : 1.09-1.41 (m, 5H), 1. 83-2. 22 (m, 6H), 2.30 (s, 3 
H), 3.19 (t, J = 9.8 Hz, 10), 3.44-4.41 (m, 7H), 5.32 and 5.43 (each d, 
each J = 54.4 Hz, total 1H, amide isomers), 7.05-7.10 (m, 1H), 7.12 (d. 
J = 8.1 Hz, 1H), 7.22 (d, J = 6.3 Hz, 1H), 7.27 (d, J = 8. 1 Hz, 1H), 8.1 
0 (s, 1H), 10.04 (br, 1H). 

MS (ESI) m/z 562 (M'+l), 564 (M + +3) ; 

Anal. Calcd for C 28 H 30 C1F 2 N 3 0 5 0. 5H 2 O: C, 58.90; H, 5.47; N, 7.36; CI, 
6.21; F, 6.65. 

Found: C, 59.13; H, 5.40; N, 7.15; CI, 6.21; F, 6.48. - 

h?>Z-4- [1- [[2.^ (5-7Md-2-^?;|/7i-JI/7$;) - 
7-7JV*U-6-<>V%&[JJ)l,] 7t^] - (4S) -7MO- (2 

> 



(4-7$y-2-7^0-3-hKD^y7x-jWffi I7ril- (1.0 

g, 5.02 mmol) £ (30 ml) fcjg#U Z-7)V*U-2-*?)\,?jl- 

)V .^V^v7>f (1.0 g, 5.98 niuoDfciQ*.. Ml1B»f§ 0 Rft 
^{Cl^bB-TKSg (ftfi) (1.14 g, 4.36 mmol) £#n;i, 70t:Tr6«^ o £ 
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t \z mm&^-f & o # b ntz.m& z i/ u * y ; p s b ^ & # ? a 7 □ h 7* ^ 7 

W-tTfilSSIb, ^DD^;i/A/Mx^ (30/1, v/v)ffi#iD, [2- (5 

-7;u^-n-2-^^yx-;u7^y) -7-7;!^D-6-^>v**-srv*U 

;W ffiR X*t\>P (810 ng, 56%) ^*fe@»i:bTt#fco 

'H-NMR (CDCI3) 6 : 2.32 (s, 3H), 3.72 (s, 3H), 3.76 (s, 2H), 6.75 (dt, 
1 = 8.1, 2.7 Hz, 1H), 6.87 (br, 1H), 7.11 (t, J = 6.6 Hz, 1H), 7.15 (t, 
.J = 6.9 Hz, 1H), 8.11 (dd, J = 11.0, 6.7 Hz, 1H). ■ 

MS (ESI) m/z 333 (MHl). 
[XU 2] [2- (5-7Mn-2-^^7x-)|/75/) -7-7;k* 

D-6-^>7+tr7u;n 




[2- ( 5 -7 Jit U- 1-^^7x^75/) -7-7;^0-6-^ 

>v**+rv*u/i/l i^m ixt;p (810 rag,- 2.44 mmoi) * thf/**7 

-)l> (2:K v/v, 90 ml) fc»#U 1 N NaOH (30 niD^M, gi&TWMflE 
T5. MJE&iHILT. [2- (5-7;ktD-2 

-^^7xZ^7$7) -7-7;^p-6-^>v^/u;n « (700 

'H-NMR (DMS0-d 6 ) 6 : 2. 29 (s, 3H), 3.68 (s, 2H), 6. 89 (dt, J = 7.0, 1.7 
Hz, 1H), 7.14 (t, J = 6.4 Hz, 1H), 7.20 and 7.22 (each s, total 1H, ami 

de isomers), 7.25 (t, J = 7.4 Hz, 1H), 7.90 (d, J = 11.3 Hz, 1H), 10. 06 

(br, 1H). 
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MS (ESI) m/z 319 01*+ 1). 
[IS 3] h7>7-4- [1- [[ 2 - (5-7Mo-2-^7x- 
)\,7$;) -7-WD-6-^/WJ*] - (4S) -7 

(2S) -^ijy-JM^y] ^PA*1)->^>i. ^ 




»CO,Me 



[2- (5-7Mo-2-^7x^7Sy)- 7 -7^D-6-^ 
>V*^/U-;W ffii (159 mg, 0.50 mmol), h 5 >X-4-[(4S)-7^J D-(2 

^J21©[xa3]T^b^bf|t (130 mg, 0.50 mmol), EDC HC1 (144 mg, . 0. 
75mmol)> HOBt (101 m gi fl^fwol) £<fctf MJx^JS > (0.35 ml, 2.5 
Ommol) £DMF (4 ml) fcjjgfcu mUVim®®ft?Z. 

affinx^tta-r*. ttffitt«ft«iA«*«s» t 

«iU 70D*M/7th>(5/l)^J;D, h^>X-4- [1- [[ 2 - 
(5 -7;U*D- 2 -*5^7x-;U75 /) - 7 -7;^P- 6 -<>v>i+ 
yVM 7±7)V\ - (4S) -7;^P- (2S) -KDU^h^>] 
'>^o^U->*;i/jR>» I7r^ (243 mg, 87X) 4*67*^7 

'H-NMR (CDCI3) a : 1.21-1.62 (m, 4H), 1.97-2. 29 (m, 6H), 2.31 (s, 3H), 
2.51 (m, 1H), 3.22-3.61 (m, 2H), 3,65 (s, lH), 3.67 (s, 3H), 3.70 (s, 1 
H), 3. 71-4. 09 (m, 3H), 4.31-4.44 (m, 1H), 5.18-5.41 On, 1H), 6.75 ( t> J 
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= 6.3 Hz, 1H), 7.09-7.18 (m, 3H), 7.21 (d, J = 9. 5 Hz.lH), 8.07 (dd, J 
= 10.7, 2.2 Hz, 1H). 

MS (ESI) m/z 560 (M + +l). 
[TM 4] h^>X-4- [1- [[2- (5-7Mn-2-^^7x~ 

;i/7^y) -.7-7;i/^-D-6-^>y^ityu;i/] - (4S) -7 




hy>X-4- [1- [[2- (5 -7;i/^-D- 2-/^;i/7x-;i/T5y) 

^7-7;^P-6-A>V^-y-yu;W 7-fe3MK) - (4S) -7;^o- 

(2 S) -t°Dl) h#v]' y^DA+ti->^M>i X7x 

* * ' - '■ 

)V (243 rag, 0. 434 mmol) . t ; THF/^> J -)l (8/4 ml) fc}gfi¥U 1 N NaOH (4 

. (184 mg, 78%) &fcftB5mfe£LT#fc. 

IR (ATR) i/ 3224, 2937, 1720, 1703, 1639, 1610, 1579, 1452 cm" 1 ; 

.'H-NMR (DMS0-d 6 ) <5 : 1. 12-1.43 ,(m, 4H), 1.82-2.22 (m, 7H), 2.30 (s, 3 
H), 3.20 (t, J = 10.0 Hz, 1H), 3.40-4.08 (m, 6H), 4.13 and 4.36 (m and 
q, J = 7.1 Hz, total 1H, amide isomers), 5.32 and 5.40 (dt and d, I = 5 
4.4, 4.4 and 53.5 Hz respectively, total 1H, amide isomers), 6.89 (dt, J 

= 8.3, 2.0 Hz, 1H), 7.05 and 7.08 (each t, J = 7. 1 and 7. 3 Hz respect iv 
ely, total 1H, amide isomers), 7.21 (dd, J = 8.1, 2.4 Hz, 1H), 7.26 (t, 
J = 7.8 Hz, 1H), 7.92 (d, J = 11.5 Hz, 1H), 10.04 (br, 1H). 
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MS (ESI) m/z 546 (M + +l) ; 

Anal. Calcd for C 2S H 3O F 3 N 3 0 5 0.4H 2 0: C, 60.84; H, 5.62; N, 7.60; F, 10.3 
1. 

Found: C, 60.91; H, 5.49; N, 7.41; F, 10.32. 
MM&\ 4 5 

hy>^-4- [1- [[2- (4-7MD-2-^jP7x-j|,75y) - 
7-7^p-6-^>y+*yu;W 7±7M - (4S) -7)V*u- (2 

[18 1] [2- (4-7MD-2-^^7izmy) -7-7)1,* 




g, 5.02 mmol) fc^/-^ (30 ml ) fc^L, 4-7JPtD-2-^^7 Z - 
* ^7^y7>i (0.74 ml, 5.23 mmol) £Sn;L &&T5BN£#. 
«fc»fc*z** (i.i4 g> 4.36 mmol) fcjn*, £«2B«««70t:T6 

^-(ITflL^DaWSii^ (30/l)«E^«fci3 [2- (4-7)^n 
-2-p(^;i/7a:-;P7Sy) -7-7^-6-^/^^191 
*7)V X7x;U (1.32 g, 91*) Si6@»tLT#fc. 
'H-NMR (CDC 1 3 ) 6 : 2. 34 (s, 3H), 3.72 (s, 3H), 3.75- (s, 2H), 6.71 for. 
lH), 6.92-7.01 On, 2H), 7.09 (t, J; =8.1 Hz, 1H), 7.18 (d, J = 8,1 Hz, 1 
H), 7.93 (dd, J = 8.8, 5.4 Hz, 1H). 
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MS (ESI) m/z 333 (MM-1). 
[Ill 2] [2- (4-7;l/^-D-2-^^7x-;i/75y) -7-7;i/^ 
□ - 6 - ^ > V^+J- y' U JU] <D£>J& 




[2- (4-7Ma-2-^^7i^'7$;) - 7 -7;i/^P- 6 
>V*WVM mm *3-)V X7t^ (l. 32 g, 3.97 mmol) £ THF/^7 7 
-;U (2:1, 120 ml) HIIL, 1 N NaOH (40 mD^Jo^. ^&T12l^p B TO£T 
-5. £Jfc^££Ml£TtcMg£b£iL IN m*lBkXM\*.\zt%>* tif&ffi 
i^iElH, 7jc^, MJ£$£4£t'T [2- (4 -7;M-D- 2 -^5MP7x- 

;V75 7) -7-7;^n-^-^>y^/u;i/] d.38g, looao %m 

'H-NMR (DMS0-d 6 ) 5 : 2. 26 3H), 3.68 (s, 2H), 7.06-7.14 (in, 4H), 7.7 
5 (m, 1H), 9.91 (s, 1H).^ 

MS (ESI) m/z 319 (M + +l). 

[1*1 3] h^>7-4- [1 — [[2- (4-7;M-D-2-^5P;P7x- 

frT^j) -7-7;^p-6-^>y+Htyu;w 7-fe^;H - us) -7 

;M"D- (2S) -tfnUv-jU^. h*zs] y^n^>AM>i 
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[2- (4-7**n-2-*3 L ^7x-;P7Sy') - 7 -y )\,*u- 6 
>V*WJM mm ^;H7fA (159 mg, 0. 50 mmbl). h^>7-4- 
[(4S)-7;U^D-(2S)-tfO'j^-;M h^>]^DA*1J->*^#>» 
)V IXfJ^ **«210[IS3]T^|$L>5:<t^») (130 mg, 0.50 mmol), £ 
DC HC1 (144 mg, 0.75 mmol), HOBt (101 mg, 0.75 mmol) £Jttf HJx^KT 
5> (0.35 ml, 2. 50 mmol) _ Og^ttfcDHF (4 ml) £JnA, ^T19B#^» 

mm* (TLC) .*fflt»5^D7h^7-f-l:T»8U fOP*Wth> 
(5/l)^Oh7>7-4- [1- [[2- (4-7)Wl]-2-^^7z 

-;W757) -7-7;^D-6-^>^+f-yu;i/] 7t?;n r us) - 
vmu- (2S) -eoij^MHy] ^u^^yjDVXyi 
)V I7f^ (245 mg, 88j^£&fe7*;|/7:r*£LT&fc„ 

'H-NMR (CDCI 3 ) (5 :1.27-lvfe>. 5H), 1.96-2.28 (m, 7H), 2.32 (s, 3H), 
2.45 and 2.51 (each d, J = 1 51 : 7 and 14.9 Hz respectively, total 1H, amid 
e isomers), 3.24-3.41 (m^lH), 3.55 (m. 1H), 3.65 and 3.67 (each s, tota 
1 3H, amide isomers), 3.72-4.06 (m, 3D. 4.31-4.43 (m, 1H), 5.27 and 5.3 
1 (each dt, J = 54.0, 4.7 and 53.2, 4.3 Hz respectively, total 1H, amide 

isomers), 6.92-7.08 (m, 3H>; 7.13 (t, J = 8.1 Hz, 1H), 7.80 (m, 1H). 

MS (ESI) m/z 560 (M + +l). 

CIS 4] h7>7-4- [1- [[2- (4-7MD-2-^Jk7x- 
^757) -7-7)V*u-6-^>VttVVM - (4S) -7 

JM-D- (2S). -KDij^^>] y^D^>A^>f©^- 
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F 

l-O^^'-C0 2 H 

hy>X-4- [1- [[2- (4-7MD-2-^fJ|/7x-^7$y) 
-7 -7)l*U- 6-*.>V*WV)l] - (4S) -7)l*n- 

(2S) -ifp'j.y-jMb^>] >-^o^it>*^>i? IXt 
;p (245 mg, 0.438 mmol) £ THF/**/-;U (2:1, 12ml) K»#U 1 N NaO 
H (4 lOSim*., MT?l4«FIBJft#-r*. EjSfi^tt£«ffiTfc»t|ESS£Ufc 
1 N.HCl£flDATBtttK:-f:5. *ffffl«SS*«JBE««l, 7«> «ilt 
HHtl (199 mg, 8330 afc&fiSfl^tbT&fc. 

IR (ATR) v 3165, 2941, 1699, 1635, 1581, 1496, 1454 cm" 1 ; 
. 'H-NMR (DMS0-d 6 ) 5 : 1.10*1.27 (m, 2H), 1.34 (t, J = 12.4 Hz, 2H), 1.8 
2-2.22 Cm, 7H), 2.30 (s, 3%,3.19 (t, J = 8.8 Hz, 1H), 3.40-4.03 On, 6 
H), 4.13 and 4.35 (m and g, ff 7.1 Hz, total 1H, amide isomers), 5.32 a 
nd 5.40 (d and dt, J = 54/9, 4.6 and 53.7 Hz respectively, total 1H, ami 
de isomers), .6.99-7.16 (m, 4H), 7.76 (dd, J = 8.8, 5. 6 Hz, 1H), 9.89 (b 
r, 1H), 12.04 (br, 1H). 

MS (ESI) m/z 546 (M + +l); 

Anal. Calcd for C 2S H 30 F 3 N 3 0 5 0.4H 2 0: C, 60.84; H, 5.62; N, 7.60; F, 10.3 
1. 

Found: C, 61.15; H, 5.71; N, 7.15; F, 9.97. 

mmm 4 6 

by>X-4- [1- [[2- (3-7Mo-2-^Wx-Jb7 5;) - 

7-7;i/^-D-6-^>y*^-y-yu;H 7±^)i] - (4S) -7;m-o- (2 
S) -tfP'J h*~>] isvu^vytDVftyWL 
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CCS 1] [2- (3-7;P^D-2-^5 L ;P7x-;U75y) -7-7;^ 



Me 




3-7;^D-2-^^7-U> (0.57 ml, 5.0 mmol) * THF (20 ml) (ctfft 
U W*X^> (990 mg, 5.0 mmol) fcfflIj»Tia)0*S. 

;P (996 mg, 5.0 mmol) SJnAv *6K:SJ«31 : &**fflli?2B.Mil 

# 0 Kfc^WzWtitm-Mfk <*fi) (1.08 g. 5.0 mmol) ftD^ 7(TC"C4. 

^-fcT»«L/n-A+*^pKx^ (4/0*^0 [2- (3-7;M*p 

-2-^5 1 ;i/7x-;P7$^:) -;7-7;i/^-D-6-^>y^+hyu;W IHB 

pWP X75^;i/ (1.21 gf 73%) $M@»chbT#fc„ 
'H-NMR (CDC 1 3 ) 6 : 2. 27 (s, 3H), 3.72 (s, 3H), 3.76 (s, 2H), 6.87 (1, J 
= 8.8 Hz, 1H), 7.09 (t, J = 6. 6 Hz, 1H), 7.22 (d, J = 7. 8 Hz, 1H), 7.27 
(i, 1H), 7.93 (d, J = 7.8 Hz,. 1H). 
MS (ESI) m/z 333 (M + +l). 

CXS 2] [2- (3-7;^D-2-^7x-jk75y) -7-7** 

□-6 -^>y^yu;v] wm.<D£f& 
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[2- (3-7MD-2-^^7x-Jl/7$y) -7-7;i/^D-6-^> 
y*+|-yDJl/] mm X.7.^)l (1.21 g, 3.64 mmol) £THF/^/- 

)V (2 : 1, 60 ml) tttU 1 N NaOH (20 ml)^JPA> ^T17B#p B TO£"f 

f§o #ftB^ H $:M£EM, tK«> «JEI6*fc [2- (3 -7;i/^-D- 2 -^^ 

^7x-;uT^y) - 7 -dvxu- 6 -^>v**+rvu;i/] .s& o.iog, 

15*) £3££H»£bTf#fco 

'H-NMR (DMS0-d 6 ) <5 :2.21 (d, J.= 2.0 Hz, 3H), 3.66 (s, 2H), 7.00 (t, J 
= 8.8 Hz, 1H), 7.10-7.16 (m, 2H), 7.26 and 7.30 (each d, J = 7.8 and 8. 
1 Hz respectively, total 1H, amide isomers), 7. 72 (d, J = 7.1 Hz, 1H), 1 
(MO (br, 1H). 

MS (ESI) m/z 319 (M + +l). 
[XU. 3] b?>X-4-r[l - [[2- (3-7Mo-2-^^7x- 

;u7^y) -7 -7)V*u-M*z?<>^^JvnA - us) -y 

)va-u- (2S) -tfDUipwh+y] v^D^it>^;i/^>^ 



F 




[2 - (3-7;i/^-P-2-^^)l/7x^;i/75y) - 7 -yjV^U- 6 
>7^+ryU;W M (159 mg, 0.50 mmol), h^>X-4-[(4S)-7)l/^D-(2 
S)-faUy^;W h^v]v^D^+l->^;l/^>^ . ^JV X7fJV » 
FJ21©[Xg3]T'-&^b^t:-&t/) (130 mg, 0.50 mmol) , EDC HCl (144 mg, 0. 
75 mmol), HOBt (101 mg, 0.75 mmol) & <kZ$b U x?Ml/7^ > (0.35 ml, 2.50 

228 

BNSDOCID: <WO_02053534A1_L> 



WO 02/053534 



PCT/JPOl/11641 



■oi) vmzmz dmf (4 mo sap*, mmmmwrz. suaem* 

[1- [[2- (3-7MP-2-^^7x-;P7$y) 
6-^Wj^ 7tfiP] - (4S) -7MD- (2S) -tfPUv 

->*n^*tf I7f^ (264 mg, 94K) 

^7^7 77iLT#fc. 

'H-NMR (CDC 1 3 ) 6 : 1.91-1. 58 (m, 4H), 1.96-2.21 (m, 5H), 2.25 (d. J = 
1.7 Hz, 3H), 2.27 and 2.48 (each m, total 1H, amide isomers), 3.22-3.33 
(m, IH), 3.35 and 3.56 (t and tt, J = 8.5 and 9.3, 6.1 Hz respectively, 
total IH, amide isomers), 3.65 and 3.67 (each s, total 3H, amide Isomer 
s), 3.69 (s, IH), 3. 70-4. 0-2 fa, 5H), 4.33 and 4.39 (q and dt, J = 7,6 an 
d 7.8, 4.4 Hz, total III, am%. isomers), 5.27 and 5.31 (each dt, = 54.0, 
4.1 and 53.0, 3.9 Hz, tqjal IH, amide isomers), 6.86 (t, J = 8.3 Hz, 1 
H), 7.06 and 7.08 (each t? J = 7.8 and 11,7 Hz respectively, total IH, a 
mide isomers), 7.16-7.29 (m, 2H), 7.88 (dd, J = 8.1, 2. 6 Hz, IH). 
MS (ESI) m/z 560 (M'+l). 

4] h7>7-4- [1- [[ 2 - (3-7i^D-2-^7x- 

;i/7^7) -7 -yfrtu-e-so^vvvM - us) -y 

Mu- (2S) -k-Dijy-Wh^y] WU^VWWyan^ 




O *-0-^^...C0 2 H 
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hy>7,-4- [1- [[2- (3-7MD-2-^5 1 JI/7x^75y) 

-7-7;ktD-6-^>y*i^/y;u] 7tt)V\ - (4S) -7;1/^-d- 
(2S) -t°ou>--;M h^->] x^nA^it^;!/^^ ixr 

(264 nig, 0.472 mmol) £ m/*$J-)l (2:1, 30 ml) CgiL, 1 N 
NaOH (10 mD^iP^ ^T17B#m^T§. £jfc?!§^£ME~RcMg£L 

ttBcfflSMmVl (199 rag, 83*) &ft&B9Jg4b£ l/T»fc. 

IR (ATR) v 3167, 2939,' 1701, 1641, 1581, 1452 cnf'; 
'H-NMR (DMS0-d 6 ) <5 : 1.09-1. 39 (m, 5H), 1.83-2.03 (m, 5H), 2.08-2.17 
(m, 2H), 2.50 (d, J = 2.0 Hz, 3H), 3.19 (t, J = 8.8 Hz, 2H), 3.41-4.06 
On, 4H), 4.12 and 4.36 (m and q, J = 6.8 Hz, total 1H, amide isomers), 
5.32 and 5.40 (dt and d, J = 54.5, 5.4 and 54.8 Hz respectively, total 1 
H, amide isomers), 7.00 (f, . J = 8.8 Hz, 1H), 7.05 (m, 1H), .7.13 and 7.15 
(each d, J = 2. 7 and 2. 9v%. respectively, total 1H, amide isomers), 7/2 
8 (dd, J = 14.9, 8.1 Hz, ,,1©;'- 7.72 (d, J = 8. 1 Hz, 1H). 

MS (ESI) m/z 546 (M + +lTt 

Anal. Calcd for C 28 H 30 F3N 3 0 5 0. 1HC1 1.4H 2 0: C, 58.55; H, 5.-77; N, 7.32; 
F, 9.92. 

Found: C, 58.24; H, 5.38; N, 7.09; F, 9.63. 
MffiM 4 7 

h?>Z-4- [1- [[2- (5-7MD-2-^fJV7xZ^7$/) - 
4-7)V*n-6-1>.VttVV)\''] 7±^M ~ (4S) -7)V*n- (2 
S) -tfD«Jv-;M h^~>] is2n^*y->*)Vfs>m. : 
[IS 1] 4, 6->'7MD-2-hHD^- hO^>-tf>©^ 
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N0 2 




2,4,6-hU7;^p-ho^>if> (15 . 0g) 8 4.7minol) 0 DMS0 (?5 m|) 

mmz, m&mftT\zm nedh as mi, iso mmon **tt*. *t*7«, 
mMG®zmL™mmmTz. musm w hci taw*** x 

7^-fcT*l$8U iix^nn^A (1/10) Sft5hfcD4, S-V7)V 
tO-2-th'D^hDy^>t> (12.5 g, 841) t\,T* 

1t. ■ ■ 

'H-NMR (CDC1 3 ) 8 : 6. 55-6. 60 (m, 1 H), 6.68-6. 71 (m, 1 H), 10.90 %, 1 
H). 



Fw-C^OBn 

V 



4, 6-^7;^D-2-hHD^>-KD^>if>(12.5g, 71. 1 nunol) ©DM 
.F (150 ml) ®mz, CCT^T^m^h'J^A (608! Jftft, 3.70 g, 92. 
4mmol) ZtiQ*.. 15»W-T5. R*ffl^«K:orT?#Mb^>^- (11. 0 ml, 9 

2.4mmoi) sjsTTsflSTf s. *m*m suM&m%wci:mm»r 
Kimi^L, 3k— iff hci \zm*r*m& ±-rMzTm-r- 

U Mx3W\*it> (1/5) m^y)2-K>^)^^~4, 6-i;7)\, 
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^-□^>ifxi3.7 g, 7330 ^n^mnmtvxmzo 

'H-NMR (CDClj) 6 :5.18 (s, 2 H), 6.55-6.63 (m, 2 H), 7.32-7.46 (m, 5 ■ 
j- [I*§ 3] 5-^»W+y-3-7MP-4--hD7xZJKo>i 

s 

i 




^□>1 lert-y'^JV X3Mk IXtJP (10.0 g, 51.0 mmol) CO DMF (20 
j 0 ml) mmz, 0 < CT»Tlc:7K^^hU>j7A (60* ffctt, 2.04 g, 51*0 mmo 

! 1) ££Q;^ WJt-e30^Mif-r^ o £jfofc0'CT2 -^>v;^=lrv-4 > 6 

1 -^7;l/^-D^>if> (9.02!& 34.0 mmo 1) CODMF (60 ml) mW.*ffiT?Zo 

i Ai:tsm jftETjertSEsss-rs. ^snfc«as->u*y;i/Sffl^5*7 

b 

A^PVh//^7^-fcTMMU ISlfjl./A^t> (1/5) «E$hkD5-^ 
>^J1/^S/ - 3 - 7Mo - 4 - ' h D 7 x ~ J1/7D >i tert-7*?\H/ X 
^ IXfJl' (2.91 g, 17%) fcfcfiitMtt&fcUTWfc. 
j 'H-NMR (CDClj) 5 : 1.24-1.30 (m, 3 H), 1.47 (s, 9 H), 4.11-4.28 (m, 2 

H), 4.47 (s, 1 H), 5.20 (s, 2 H), 6.91 (d, J = 9.6 Hz, 1 H), 7.00 (s, 1 
H), 7.32-7.39 (id, 5 H). 

[xm 4] 5 - ^>-7JVt+y - 3 - 7J^ □ - 4 - z h o 7 x" Jl/fl X 
X7fJKD^ 
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N0 2 
II ^1 



y 

Eto 2 cr 



5-^>yM+y- 3 -7MD-4--hP7xZJ^n>i t er t - 7 
T)V Ji^)V IXtJI' (2.89 g, 6.67 mol) &#fc*?\,> (30 ml) \z® 
ML. KU7J^Di»-(30il) ft!**., SifJ.5«fWlW^4, 

7-r-HCT»«U «X^/^1t> (1/5) »0 5-^>ymy- 
3-7MP-4-ZhD7x-« x^U X7t^ (1.57 g, TOO § 

'H-NMR (CDC1 3 ) <5 : 1.27 (i%..= 7.2 Hz, 3 H), 3.60. (s, 2 H), 4.17 (q, J 
= 7.2, 14.4 Hz, 2 H), 5.20 Is, 2 H), 6.80 (d, J = 10.0 Hz, 1 H), 6. 84 
(s, 1 H), 7.27-7.40 (m, ?H). 

CIS 5] 4-75 7- 3 - 7^D - 5 - t Hn+y7x~« 



Et0 2 CT 



3-7;^P-4-~ hD-5-^>yW/7x-jH|i x^;i/ X7 
^ (1.54 g, 4.62 mmol) *J;tf m/$3&# (122 mg) ^ EtOH (2 
0 ml) 4a»Tlc, 20M*j£ttibKM«fr^ a 5 »bT 
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l)*7A^D?^77^-l:Tiil, «x^^/^it> (1/2) attack 0 
4-75y-3-7MD-5-tFP^y7xZJHti X7,t-;K6 
39 mg, 6530 £fcfiift#®£LT#Jfc 6 

'H-NMR (CDC 1 3 ) 6 : 1.25 (t, J = 7. 2 Hz, 3 H), 3.43 (s, 2 H), 4.15 (q, J 
= 7.2, 14.4 Hz, 2 H), 6.48 (s, 1 H), 6.54 (d, J = 10.4 Hz, 1 H). 
[IS 6] -fy^->7>K 5-7MD-2-^^7i^ IXf^ 




Mlk%)\>i"7& (2.46 g, . 24. 6 mmol) &&&tt7*7>#> (750 Ail, 9.84 
Mol) *J-V >/7k . 40 ml) ig^ftfc. 0t)T*M^T^5-7;l/^-D- 

2-^^7-'J> (1.23 g, ; 9.84 mmol) <omt^U-> (10 ml) ».St*WTt 

NHC1 \z&%\ ^Dn*;WAtT»aj*r*. &ffii£&&?B£ifo|cife8K &7jcffig& 

-2-^^7x-Jl/ IXfiKl.45 g, 8820 «fe»»tLTt#fc. 

MS (ESI) m/z 167 (M + ). 
[IS 7] [2- (5-7Mo-2-^^7x^757) -4-7)1* 
U - 6 - Mmm. X?;U I7f^©^ 




234 

BNSDOCID: <WO_020S3534A 1 J_> 



WO 02/053534 



PCT/JP01/11641 ° 



1.10 mmol) ©**/-;K20 ml) ®mz, M»#Tfc4 -75 / - 3 -yj\, 
>0 T 5-tHD^7x=JH« X^;M233 ffl g, 1. 10 mmo 0 

£iD*fc^, E*»£«£7ot:T?ii&raft#t*. sjStttK-fb*-** cm 

ft) (262 mg, 1.21 iiol)«JD*, £&fc30#ft#-r*. RttfteMfcttfll 

(10/1) «»J:0[2- ( 5 -7MD-2-^7x-^7$ 
/) -4-7^D-6-^>7Wj;WlW X3MP X^x;U (216m 
g, 57» §^ffiHfei:tT#fc 0 
'H-NMR (CDC1 3 ) 6 : 1.28 (t, J = 7.2 Hz, 3 H), 2.32 (s, 3 H), 3.67*(s. 2 
H), 4.18 (q, J = 6.8, 14'.:4 Hz, 2 H), 6.74-6.79 On, 1 H), 6. 92-6.97 (m, 
2 H), 7.14-7.17 (m, 2 H) .^.sf 05-8. 09 (m, 1 fl). 
MS (ESI) m/z 347 (M*+l),- :> , 

[IS 8] [2- (5-7)Wd-2-^7x^7$/).-4-7^ 

D-6-^>ywijji / ]| iM 




[2- (5-7Mo-2-^^7x-Jl,7$;) -4-7;U^D-6-^ 
>y**l/U;Wffi» JL^)V XX 5^(21 5 mg, 0.62 mmol) ft THF/^y 
~ )V 0/1,. 20 ml) £®MU 0.25N NaOH (12.4 ml, 3. 10 mmol) ^ 
Tlif a W5 0 SJ&^SrlNHCl fcS^Tlfcttt Zuu*frh/*$ 
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y~)v do/1) {cxttttii-^o ttimttL&mjMmi- h u mmy 

IzmmmttLT [2- (5-7MD-2-^fJl/7x-Jl/75;) -4-7;i/ 
•tu- 6-^>^DrV0)imm (165 mg, 8330 *m%&mftm tLT%fc a 
. 'H-NMR (CDClj) (5 : 2. 28 (s, 3 H), 3.66 (s, 2 H), 6.87-6.91 (m, 1 H), 7. 
03 (d, J = 11.6 Hz, 1 H), 7.23-7.29 (m, 3 H), 7.84-7.87 (m, 1 H), 9.98 
(brs, 1 H); MS (ESI) m/z 319 (M + +l). 

[IS 9] h^>X-4- [1- [[2- (5 -7)V3ru- 2 - ^^7i- 

;i/7^y)- -4-7;^n-6-^>y^+h/u;n Tiz^H - (4S) -7 




[2- ( 5 - - 2 - ^^7x-J|/75 / ) - 4 - 7)lifU - 6 

>V/^/U;W»BI (165 mg, 0.52mmolh h^>X-4-[(4S)-7;^D-(2S)- 

(D[X@3]T^bfcib^) (134 mg, 0.52 mmol) & £l£EDC-HCl (119 mg, 
0.62 mmol) ODMF (10 ml) ®m\Z.- ^M^TRc HOBt (14.0 mg, 0.10 mmol) 

*%u7i, m&rimmm.w-fz* Kitrnz^m^ mm^Mzxmttiir 

IIStlM^yUA^ill (TLC) ^U5707h^77^- 
dTMMU A^>/»^x^JU (1/5) gfcShfcD h^>X-4- [1- [[2 
-.(5 ~7 )V*U - 2 - *^)\>7 x.~))/7 5. J) - 4-7)V*U- 6-iy*/$ 
WVM TttM - (4S) -7;U^-P- (2S) -tfa'J 
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'>] ^P^-3->*;^>K *5P;i, x*^ (251 mg, 878!) 

'H-NMR (CDC1 3 ), mixture of amide- isomers, 5 : 1.24-1.32 (m, 2 H), 1.40- 
1-53 (m, 2H), 1.96-2.52 (series of m, 7 H), 2.31 (s, 3 H), 3.22-4.41 (s 
eries of m, 8 H), 3.65 and 3.67 (s, total 3H), 4.28-4.42 (m, 1 H), 5.17- 
5.36 (m, 1 H), 6.73-6.77 (m, 1 H), 6.89-6.92 (rf, 1 H), 7.12-7.16 (m, 3 
H), 8.01-8.05 (m, 1 H). 

MS (ESI) m/z 561 (MH2). 

CIS 10] h7>7-4-[l-[[2-( 5 -7M D -2-^7x 

-4-7;^o-6-^>y^yu;n 7ir5P;i/] - us) - 

7»*U- (2S) -ePU^-;M>^>] ^P^>77^>^©^ 




h^>X-4- [1- [[ 2 - (5-7;^D-2-^^7x-;i,7$y) 

-4-7;^D- 6 -^>y^/u;w -7ir^] - ( 4 s) -7Mn- 
(2S) -t:n>Jx-Wh+y] ^□'\*-*>#;i^>B£ 

* (239 mg, 0.43 mmol) £ THF/**/-^ (1/1, 20 ml) iZ®®U 0.25 N N 
aOH (8.50 ml, 2. 14 mmol) *JnA/ SfiT 2 fiOSttfcl N HC1 
^^TittliUct, ^on^M/^;^ (10/l)fcT»ffiTS. tttt}^ 

^ (15/1) .tS^«k..Q«jl§fe..(233 mg.-lOO *) ^7^7 7^^ bT#fc. 
'H-NMR (CDClj), mixture of amide- isomers, 5 : 1.22-1.33 (m, 2 H), 1.42- 
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1.52 (m, 2 H), 2.02-2.62 (series of m, 7 H), 2.31 (s, 3 H), 3.23-4.42 (s 
eries of m, 8 H) , 4.28-4.42 (m, 1 H), 5.17-5.36 (m, 1 H), 6.74-6.78 (m, 
1 H), 6.89-6.92 (m, 1 H), 7.11-7.15 (in, 3 H), 7.75 (d, J = 10. 5 Hz, 1 
H). 

MS (ESI) m/z 547 (M + +2). 

nmm 4 8 

h^>7>-4- [1- [[2- (1-^7^75 7) -7 -y)V^n-6-^ 

>V*WVM 7-fe?;W - (4S) -y^u- (2 so -trou^^M 

[Ig 1] [2- (1-^7^757) -7-7;i/*n-6-^>\/*tJV' 




(4-75/ -2-7 ;M"D-3-t: KD^>7i-;W fftt XXr^ (996 

ng, 5.00 mnol) (50 ml) l-^7^;i/ -fVftyJ 

>g| (926 nig, 5.00 mnol) £jJD^ MT2BWteM-*. E*fi£«Kl»fl3B 
— 7m (Hfe) (1.08 g, 5. 00 mmol) £Jnx., 70°CT3. 5B#P H M$ 0 

n^a^ H H H ^7PO^A/n-^1t>^^^ H B H LT [2- (1-^-7^7 
$7) -7-7MD-6-^>»;'JJW« X7x;l/ (1. 

41 g, 8a) &mi&m&&B*tLTmz. 

'H-NMR (CDC1 3 ) (5 : 3.717 and 3.723 (each s, total 3H, amide isomers), 
3.75 (d, J = 1.2 Hz, 2H), 7.05 and 7.07 (each d, J = 6. 6 and' 6. 3 Hz resp 
ectively, total 1H, amide isomers), 7.53-7.59 On, 3H), 7.73 (d, J = 8. 3 
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Hz, 1H), 7.92 (dd, J = 7.1, 2.4 Hz, IB), 8.14 (dd, J = 7.8, 1.0 Hz, 1H). 

MS (ESI) m/z 351 (M + +l). 
ixm 2} [2- (l-±7?)l>7*y) -7 - 7)V*n- 6-^S*w 




[2- (i-i-7?;P7§y) -7-7;^D-6-^>y^v r u;w « 

IXf^ (1.41 g, 4.0.2 unol) * TW*?J-)l> (2 1, 30 ml) 
1 N NaOH (10 M712ftMft#-f£. £g&£^K£tt 

-6-^>y^+f-yu;n lfei.44 g, looso ttnmmmtLT'&rc. 

'H-NMR (DMS0-d 6 ) (5 : 3,70^,2H), 7.15 (q, J = 6.3 Hz, 1H), 7.16 (s, 1 
H), 7.55-7.61 On, 3H), 7.78 (d, J = 7.8 Hz, 1H), 7.97 and 7.98 (d and m, 

J = 5.9 Hz, total 1H, amide isomers), 8.10 (d, J = 7.6 Hz, 1H), 8.25-8. 
30 (m, 1H), 10.64 (br, 1H). 

MS (ESI) m/z 337 (M + +l). 
CIS 3] h5>X-4- [1- [[2- (l-^-7W5y) -7-y)V 
^-□-6-^>y^>/U;W 7tWH - (4S) -7)V*U- (2S) -tf 
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[2- (i-t7fji/75y) -7-7;i/^-a-6-^>y++i-yij;i/] %m 

IXtJI/ (168 mg, 0.50 mmol), h y >X-4-[(4S)-^;^D-(2S)- 

© [Ig3]T-^Lfe^'t)) (130 mg, 0. 50 nimol) . EDC HC1 (144 mg, 0.75 
mmol). HOBt (101 mg, 0.75 mmol) &&T$h Ux7-;i/75 > (0.35 ml, 2.50 
mmol) DMF (5 ml) ^?£T3BflflJf 3 0 KfoMSmZyk 

.BSfeX^Pftfttm-*. fflWte£fiSft:fe!fc*ifei§K fc*fllffl«-MJ#£ 

7>f-fcTtt»L, ^□□^;l/A/7-feh>(10/l)^J;D h^>7>-4- [1 
- [[2- (1-^-7^75/) -7-7>»^n-6-^>V^-tl-yU;H 7 
- (4S) -7)V*U- (2S) -fDiJyZJWh+y] y^D^+ 

1t->^;1/zK>^ ;*7;U XX 7^ (280 mg, 97X) S^fi«i««itLT^ 

• $ 

'H-NMR (CDC1 3 ) 6 : 1. 15-1. 57 (m, 5H), 1.95-2.53 (m, 8H), 3.19-3.58 (m, 
2H), 3.64 and 3.66 (each?, total 3H, amide isomers), 3.71-4.06 (m, 3H), 

4. 29-. 45 On, 1H), 5.17-5.39 (m, 1H), 6.95-7.11 (m, 2H), 7.51-7.56 (m, 3 
H), 7.69 (d, J = 7.3 Hz, 1H), 7.89 (m, 1H), 8.07-8.13 (m, 2H), 8.56 (br, 

1H). 

MS (ESI) m/z 578 (M + H). 
[IS 4] h?>X-4- [1- [[2- (1-^7^75 7) -7-y)V 
tD-6-WWJJW 7ir7)H - (4S) -7)VtU- (2S) - tf 
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b?>X-4- [1- [[2- (1-^7^75/) -7-7;^D-6- 
^>y^/U;H 7ttM - (4S) -7JM-p- (2S) -eouv-;u 
*Mr*>] ->*D^*tf >^ (280 mg, 0. 485 .do 

1) * m/**S-)V (2:1, tA, 15 ml) fc**U 1 N NaOH (5 b1)*Jd 
AT, «X3B ^S^«ftiteTlC«F««4LTft6n*3B» 

(204 mg, 74.6»£&tt£BJg4fe£LT : »fc. 
IR (ATR) v 3278, 2935, 2864, 1701, 1637, 1572, 1452 cm-; '* 

'H-NMR (DMS0-d 6 ) 6 : 1.09*1.41 ( m , 4 H), 1.82-2. 36 (m, 7H), 3.19 (m, 2 
H), 3.36-4.39 (m, 6H), 5.2£§ v 50 (m, 1H), 7.01-7.09 On, 1H), 7.15 and 7. 
16 (each d, J = 2.9 and 3,2 ^respectively, total 1H, amide isomers), 
7.55-7.60 (m, 3H), 7.77 (t J = 8.3 Hz, 1H), 7.97 and 7.98 (each d, J = 
3.2 and 2.2 Hz respectively, total 1H, amide isomers), 8.11 (d, J = 7.8 
Hz, 1H), 8.28 and 8.29 (each d, J = 5. 1 and 4.2 Hz respectively, total 1 ; 
H, amide isomers), 10.64 (br, 1H), 12.04 (br, 1H). 

MS (ESI) m/z 564 (M + +l): 
MMffl 4 9 

h?>Z-l-[l- [4- (2-^ >y**+ry* ij M 7 =• J -3-7 P P 7 x - JlTiz^M - (4 
S)-7J^O-(2S)-fcfo>Jv-;M h*v]v7DM^r>#;Utf>g£ : 
CIS l] [4-(2-^>i/+WJ;W75y-3-^po7x-;wsHK 
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2-i7nw<>y*y-V-)l> (743 u\, 6.51 mmol) &<fctf 4-75 7-3-? □ 
□ 7i-« x?\>l/ iXril/ (1.30 g, 6.51 mmol) £^>l/> (10 ml) 

/«X5^;P (9:1, v/v) ^ j; 0 [4-(2-^>7+1j-y 'J JW 75 7-3-^ d D 7 
x-JWSi x^;P X7x;Kl.70.g, 79*) *^Hfi?fttt«tUT=»fc. 

'H-NMR (CDC 1 3 ) 6 : 1.25-1.28 (m, 3 H), 3.58 (s, 2 H), 4.14-4.19 On, 2 
H), 7.15-7.19 (m, 1 H), 7.24-7.30 (m, 3 H), 7. 36-7. 38 On, 2 H), 7. 52-7.5 
4 (m, 1 H), 8.51-8. 53 (m, : . ? l H). 

MS (ESI) m/z 331 (M*+l),7;£ 
[M 2] [4-(2-^>y^VU;i/) 75 7-3-^7 DD7iZJWifi©^ 

[4-(2-^>\/^iT-y'j;W75y-3-^DD7xx;i/]i^ x^;i/ ixtjv 

(1.70 g, 5.14 mmol) £ THF (30 ml) l:g|L, J»T£0.5 N NaOH (30 mi, 
15.0 moD^MX, ^T20«WT§ o J*JfifflE£»}Sm NHCl^ira*. 
TSfetefc-fS. «fm*SftS»JEETK:attJl, 7jc^m, »BETfcttiftbT[4-(2-'<> 
y^-y-y ij 75 7 -3-2 □ □ 7i"JH fjqg (1 . 24 g, 80S!!) 

'H-NMR (DMS0-d 6 ) <5 :3.62 (s, 2 H), 7.10-7.19 On, 1 H), 7.21-7.28 (m, 1 
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H). 7.30-7.31 (m, 1 H), 7.38-7.40 On, 1 H), 7.45-7.49 (jn, 3 H), 7.94-7. 
96 On, 1 H). 

tea 3] h7>^-4-[i-[4-(2-^>vr^!/U;W7$/-3-^an7xn;p 




[4-(2-^>l/*^/U;W7$y : ^DP7xryWlM (247 ,ng, 0. 82 mmo 
1), ^>^-4-[(4S)-7^P-(2S)-eDUv-;Mh+v]^D^>^ 

XXx%y»21©M3]T^tfc4l]^) (225 mg, 
0.87 nunol), EDC-HC1 (235,& 1. 23 mmol) , HOBt (166 mg, 1.23 ml)^ 

KU.X5 t ;P75> (171 ^l>i.23 mmol) * DMF (5 ml) «K «?5*im 
#-T^o Efcfcfc* (20 raff *ftlAifi»i^R:T»fflr*. ttttltt&&&* 

(60:1, v/v) «E^iDh7>^-4-[l-[4-(2-^>^1J-yu;i/)7$/- 
3-^PD7x-;P7-fe^;u]-(4S)-7;^D-(2S)-if pu S*->]~>*p 
^*>*;i,#>b xxx;M454 mg, 100*) Z®.M&7W7 T 

'H-NMR (CDC1 3 ) a .-1.18-1.53 On, 4 H), 1.97-2.51 On, 7 H) , 3. 23-3. 36 an 
d 3. 49-3.59 (each m, total 2 H), 3.63-4.01 On, 8 H), 4.19-4.24 and 4.35- 
4.41 (each m, total 1 H), 5. 17-5. 20. and 5.30-5.33 (each m, total 1 H), 
7.15-7.19 (in, 1 H), 7.24-7.27 On, 2 H), 7.36-7.38 On, 2 H), 7.52-7.54 
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(m, 1 H), 8.47-8.53 (in, 1 H). 

MS (ESI) m/z 544 (M 4 +l). 
[IS 4] h7>^-4-[l-[4-(2-^>y^-tfyij;U)757-3-^OP7x-;i/ 
7ii5 1 ;H-(4S)-7Jl/^P-(2S)-hfD U 5?-;M h^v] □ A=Ht->#;t/#> 



h 7 >7.-4- [1- [4- (2-^>V^+h/U ;W 7 5 7 -3-£ □ O 7x.=.Jl>7±?-M - 
XXtJV (454 mg, 0.83 mmol) tCTHF (5 ml) 0.5 N NaOH (5. 0 ml, 



7h^77>f-i:TfifiU (50 :1, v/v) afchtoa 

S4fa (359 mg, 81*) &m&7*:)l>7 7Zt LTflfc. 

'H-NMR (CDClj) <5 : 1.21-1.34 (m, 2 H), 1.43-1.55 (m, 2 H), 2.02-2.51 
(m, 7 H), 3.24-3.37 and 3.47-3.52 (each m, total 2 H), 3.58-4.01 (m, 5 
H), 4.19-4.25 and 4.35-4.41 (each m, total 1 H), 5.16-5.19 and 5.30-5.32 

(each m, total 1 H), 7.12-7.16 (m, 1 H), 7.22-7.25 (m, 2 H), 7.33-7.36 
On, 2 H),' 7.47-7.49 (m, 1 H), 8.27-8.32 (m, 1 H). 

MS (ESI) m/z 530 (M 4 +l) ; 

Anal. Calcd for C 27 H 29 C1FN 3 0 S - 5/4H 2 0: C, .58. 69; H, 5.75; N, 7.61. 
Found: C, 58.74; H, 5.17; N, 7.38. 
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f%t&0t 5 0 

CIS l] C4-(2-^>y^y U ;W75y-3-p(^7x-;WM terKT* 
i^tjkom 




2^DD^>7W-;p (845 Ml. 7.40 nunol) ^J;^75A3^^ 
7x=;m* tert-7^X7^ (1.26 g, 5.69 mmol) 1^(20 ml) 

«. ie^iiBn^M/^y^ (9:1) V / Ti loomDt^b, 
(4:i, v/v) ^^0[4-(A>y^yu;W75y-3-^^7x-;w« 

tert-7^ xXx;Kl.l7g, 61» fttfi7^777iUT#jt. 
'H-NMR (CDC1 3 ) 5 : 1.46 (s, 9 H), 2.30 (s, 3 H), 3.49 (s, 2 H), 7.05-7. 
24 d. 4H), 7. 27-7. 29 (m, 1 H), 7.38-7.40 (m, 1 H), 7.86-7.88 (m, 2 H). 
CIS 2] [4-(2^>y W y.j; W7 ^- 3 -^;i, 7l - ;Ws ^ 




. -[4-(2-^>y>ifVu;W7$y-3-^^;U7x-^]W tert-7>,u 

(1.17 g, 3.46 mmol) & #ik*7U> (10 ml) fc»*U Mj7;M-p 
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do no Sim*, ^u~c2ommmw?z>, Rj^m^m^^zm^ rax 
* safer s . # 6 nfc»?t * -> u * y u « * 7 a ^ □ t h ^ 7 7 

-Y-tTHML^DP^A/^^/-;!/ (60:1 -50: 1, v/v) gf£^«fc t) [4- 
(2-^>^itVU;W7^y-3-p<5 : -^7x-;HB^ (924 mg, 95%) «|f£ 

'H-NMR (CDC I,) <5 : 2.38 (s, 3 H), 3.68 (s, 2 H), 7.22-7. 29 (m, 4 H), 7. 
36-7.42 (m, 3 H), 7.48-7.52 (m, 1 H). 

MS (ESI) m/z 283 (M + H). 
[IS 3] h 7 >X-4- [1- [4- (2-^>^ty'U 7 5 / jV7 1 
. 7ir5 1 ;i/]-(4S)-7;i/^-p-(2S)-tfnU v~JM h*~>] p>\=£iJ->;&;i,#> 



[4-(2-^>^-y-yj;W75/-3-^^7x-;H^ (220 mg, 0.78 mmo 
IK h7>X-4-[(4S)-7;^0-(2S)-h°D.'J h^>]vi7DAW>*' 

;i4^>$? >wu ixtji/ mm2i<D\xm®'z&j&Lit{k&m (210 mg, 

O.SOmmolh EDCHC1 (224 mg, 1.17 unol). HOBt (158 mg, 1. 17 mmo 1)£ J: 
<C;bUX5P;i/7~x>(163 u\, 1.17 mmol) ©^tlUDMF (5 ml) MM. 

-vimmmw-rz, Kfo^mzTk^in^ mm^^zxm^-r^. m&m* 
titzmfez^vti¥)\,zm^t)7&?u^h?77j-\zTnm.L, 

(60:1, v/v) StMO h7>^-4-[l-[4-(M>^ij-^/iJ 




Me 
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;U)T^y-3-^5 1 ;U7x-;U7^^]-(4S)-7;^n-(2S)-t:DU h 

*i/]^tus\3rvyti)v^>m ixf^ (380 mg, dm &m&7 

'H-NMR (CDC 1 3 ) 6 : 1.26-1.46 fa, 4 H), 1.99-2.46 fa, 10 H), 3.25-3.89 
(m,. 10 H), 4.23-4.25 and 4.38 (each m, total 1 H), 5.19 and 5.32 (each 
m. total 1 H), 7.08-7.21 fa, 4 H), 7.28-7.29 fa, 1 H), 7.41-7.43 fa, 1 
H), 7.67 (broad s, 1 H), 7.87-7.93 (m,' l H). 

MS (ESI) m/z 524 (M + +l). 

.CIS. 4] h^>x-4-[i-[4-(2-^>y^ityj;W75y-3-^^7x-;i, 

H Me . . 

(4S)-7Mn-(2S)-lf □ u h+y] nA^ij-^ 

XX^I, (380 mg, 0.73 mmol) £ THF (5 ml) fc**U 0.5 N NaOH (5.0 n • 
1, 2.50 noDSin*, -UT3MaWT«. EJKS£*£*i N HClfc&^T 

5*7A^n7r^7^-fcT»«^DD^A/^^;-;| / (60:1 ^ 50: 
1. v/v) S5^«kD«S«5 (155' mg, 42*) &gfi7^777tbT#3S:. 
- .'H-NMR . (CDC 1 3 ) a : 1. 24-1. 35 (m, 2 H), 1.43-1.54 (m, 2 H) 1. 99=2.15 
fa, 4 H), 2.24-2. 52 fa, total 6 H), 3.25-4.02 fa, 7 H), 4.21-4.27 and 4. 
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37-4.43 (each in, total 1 H), 5.17-5.21 and 5.30-5.34 (each m, total 1 
H) , 7.07-7.23 (m, 4 H), 7.30-7.40 On, 2 H), 7.69-7.74 (m, 1 H). 
MS (ESI) m/z 510 (M + H) ; 

Anal. Calcd for C 28 H 32 FN 3 0 5 1/2H 2 0: C, 64.85; H, 6.41; N, 8.10. 
Found: C, 64.75; H, 6.56; N, 7.65. 

nmm 5 1 

h 7 >X-4- [1- [3- (2-^> V^+f-/ 'J )V) 7 % J-l-Z u D-6- h° U 'J)V7±^ 
;H-(4S)-7;i/^-Pr(2S)-h:DU S?x;M Y*u}i/>7U^-yr>t})V-#yWL : 
[1M 1] [3-(2-^>my ij W 75 7-2-^ Dn-6-f 'J yJWSl X 




2-^PD^>\/^+h/-;i/ X3;2 6 m 1 , 2.86 ramo 1) (3-7$ J -1-2 □ 

D-6-t!'JyJl/) H'lff XXtMI/ (557 nig, 2.59 mmol) 5+yk> (10 
ml) »TC 4B#r«AM^-r^ 0 £DS^£^Ki$£PU MEETrMS: 

§2U n-^\+-^>/Mx^;i/ (3:1, v/v) ^#£0 [3-(2-^>y*+ri/U;W 
75 y-2-^7 □ D-6-t°u PMmm X5P;P X?;^;K460 mg, 53%) A 

'H-NMR (CDC1 3 ) 6 : 1.25-1.28 (m, 3 H), 3.79 (s, 2 H), 4.16-4.21 (m, 2 
H), 7.14-7.18 (m, 1 H), 7.22-7.26 (m, 1 H), 7.31-7.36 (m, 3 H) 7.49-7.51 

(m, 1 H), 8.86-8.89 (m, 1 H). 
MS (ESI) m/z 332 (M + +l). 
[IS 2] [3-(2-^>y^+h\/'J;i/)75/-2-^Da-6-tfU P)imM<D&j& 
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C0 2 H 



[3-(2-^>y^/U;u)7 5 y_2-^ DD _ 6 _ tfUi7;WM ^ 
)V (460 mg, 1.39 MOD * THF (8 ml) fc**U 0.5 N NaOH (8.0 ml, 4.00 

^m^^mmmm, mmm l t [3- (2-^ > y u ;w 7 $ 

y-2-^nn-6-tfUv;Wra (332 nig, .79*) *&&mw®t LT#£ 0 
'H-NMR (DMS0-d 6 ) <5 : 3. 30 (s, 2 H), 6. 68-6. 72 On, .1 H), 6.76-6.80 On, 1 
H), 6.96-7.06 (m, 3 H), 8.00-8.02 (m, 1 H). 

CIS 3] H^>^-4-[l-[3-(2-^>y^y.j;W75y-2-^Do5- l fu 
^PT-fe^;H-(4S)-7;^^(2S)-eD U h^>] ^ da*-*-;^ 




[3-(2-^>y^/ U ;W7$y-2-^Dn-6-k«U^ ]w (153*. 0.50 mmo 
D> h^>7;-4-[(4S)-7;^o-(2S)-hfPU^;M N^>]^pa^>^ 

0.51 mmol), EDCHC1 045 mg, 0.76 mmol), HOBt (102 nig, 0. 75 mmol) fc£ 
^hUx^75>(105Ml, 0.75 mmol) <DMG®\Z DMF (5 ml) ^7L, £ft 
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MX5P;P (1:2, v/v) »E^«kO K5>^-4-[l-[3-(2-^>V/*1^l/»j;W7$ 

y-2-^pp-6-tr u v;i/7W;W-(4S)-7;i/^-D-(2S)-tfD'j> f -;M h^>] 

i/Zu^-*ryf»Vi£ym *J-)\> JL7,^)V (270 nig, 98$) 

'H-NMR (CDC1 3 ) 5 : 1.24-1.29 (m, 2 H), 1.39-1.53 (in, 2 H), 1.96-2.52 
(m, 7 H), 3.22-3.36 and 3.50-3.54 (each m, total 2 H), 3.64-4.14 (in,. '8 
H), 4. 38 and 4.45-4.47 (each m, total 1 H), 5.20-5.23 and 5.34 (each m, 
total 1 H), 7.15-7.27 (m, 2 H), 7.35-7.39 On, 2 H), 7.50-7.52 (m, 1 H), 
7.72 (broad s, 1 H), 8.83-8.89 (m, 1 H). 

MS (ESI) i/z 545 (M + +l). 
[TM 4] h^>^-4-[l-[3-(2-^>y^-y-^U;P)75y-2-^PP-6-t:U 

v;i/7-fe^;W-(4S) -7JMh.n- (2S)-tf p u b*y] y$ u^^-yts jv 




b v >X-4- [1- [3- (2-^ >>/>+h/ U )V) 75 / -2-£ P P-6- tf U yjVT^ 

;i/]-(4S)-7;^p-(2s)-tfpu> ? -;i/y b^y]y^u^\^yti)V^ym y 

5=-;P XXf^ (270 mg, 0.50 mmol) £THF (3.0 ml) £}gfi?U 0.5 N NaOH 
(3.0 ml, 1.50 mmol)£3JD;tT, 10#OT#-f£o £j&*g£ifc£3!fc-l N HClfclft 

mm^} (192 mg, 73*)»^feH»i:LT#fco 
'H-NMR (DMS0-d 6 ) <5 : 1.21-1.36 (m, 4 H), 1.83-2.23 On, 7 H), 3.18-4.07 
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On, 7 H), 4.12 and 4.38 (each m, total 1 H), 5.25-5.31 and 5.39-5.45 (ea 
ch m, total 1 H), 7.11-7.15 On, 1 H), 7.19-7.23 On, 1 H), 7.36-7.40 On, 
2 H), 7.47-7.49 On, 1 H), 8.42 (m, 1 H). 
MS (ESI) m/z 531 (M 4 +l); 

Anal. Calcd for C 26 H 28 C1FN 4 0 5 1/2H 2 0: C, 57.83; H, 5.41; N, 10.38. 
Found: C, 58.03; H, 5.70; N, 9.62. 

mmm 5 2 

h ^>^- 4 -n-[3-^PP-4-[2-(4-^^;^>y^V , U;W]7^/7 x -;V7 
^]-(4S)-7;^D-(2S)-lf n u^-;MK^^v^DA^>*;^> 



lXm : 1] 2-7$y-3-p<^7 x y_ 



Me 



OH 



3-^JH--hD7x;^ (1.50 g, 9.80 mmol) (20 ml) 

10* /^5>*A-** (0.30 g, 20 wt%) 40F^M7K^^ff 

2-T5y-3-^^7xy«-;Kl.l9 g, 99X) ^WUiLTffc, 
'H-NMR (CDCI3) 6 : 2.19 (s, 3 H), 6.60-6.62 On, 2 H), 6.68-6.71 On, 1 



H). 



[IS 2] 3-^o-HV^y7t-h7xr« ^ x ^^- 
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EkWl)Vi/V2± (626 mg, 6.25 mmol) &&Z$tt7 (191 #1, 2.51 
mmol) £ mt^U>-?K (10 ml, 1:1, v/v) Clib, 0 o CTlt^Tt4-75 
/-3-^DD7x-« XXx^ (500 mg, 2.50 mmol) <DlM.it ^9" 

U> (5 ml) mfe&Mz.%o tt&&t&&2$\Z0X}frttm.\Zl.WMfctfT 
#SU 1 N HC1 ^ftlAT^t-rs. M^^^^ft^^l/>T»ait--g»o 

3-^0 0-4-^ VW7t- h7i-J« *3\H/ IXf^ (652 mg, 10 
OX) UT#fc. 

MS (ESI) m/z 241 (M + ), 
[IS 3] [3-^DO-4-[2-(4-^^;i/^>V^1fV > U;i/)]75./7x-;i']^ 



3-^DD-4-fV^^7i—h7x-;i/W *3\>P X77-;K652 mg, 2. 
50 mmol) &£tf2-75 ;-3-^^7x/-)|/ (307 mg, 2.50 mmol) 
fck>Wx> (15 ml) £fti;L, 2BtWJni*M»^o RJfcM&mK.WK£ 
-?m (541 mg, 2.50 mmol) £Jn*., $ &fc5H&MUHft»«rr*. EJfc 

T#6tl§»y'J*^^l/^*7A7o Th^57^-£T*tgS!U n- 
^\^-y->/B»X^;P (7:1, v/v) SSfchfcD [3-7oa-4-[2-(4-^fJK>^ 
U- , ; , j;i/)]75;7x-JWii X77;M359 mg, 43%) 

'H-NMR (CDCI3) 6 2.55 (s, 3 H), 3.58 (s, 2 H), 3.70 (s, 3 H), 7.02-7.06 
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(m, 2H), 7.11-7.19 On, 1 H), 7.25-7.28 Cm, 1 H), 7.33-7.34 On, 1 H), 
7.50 (broad s, 1 H), 8.54-8.56 (m, 1 H). 
MS (ESI) ra/z 331 (&T+1). 

[is 4] • C3-^np-4-[2-(4-^^;^>y^yu;u)]75y7x-;H» 




[3-7DP-4-[2-(4-y^;^>y^^U; W ] 75 y 7x - ;W ^ 
X-Xt-JV (359 mg, 1.08 iimol) £THF (6 ml) fcjgfipu 0.5 N NaOH .(6.5 
ml, 3.25ranol)£M\ »T4SJM«»-r*. N HCiWv 

WJ;W]7$/7x^7:tM]fti (28i mg, 82 ^) MfiH**£LT# 

fee ' ^ 

'H-NMR (CDC1 3 ) 6 : 2.55 (s, 3 H), 3.57 (s, 2 H), 6.72-6.74 On, 1 H), 7. 
04-7.06 (m, 2 H), 7.18-7.20 (m, 2 H), 8.46-8.48 (m, 1 H). 
MS (ESI) m/z 317 (M f +1). 

d*§ 5] b^>^-4-[l-[3-^DD-4-[2-(4-^^;^>y^+hyu;i/)]7$ 

; 7x-^7-k?)w-(4S)-7;^p-(2s)-if □ u h*>-] J,* da** 
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[4- [2- (4- * 9-)^ > VttV 'J )V) ] 7 ^ J -3-7 O □ 7 x ~ ;U] * ^ 
X7x;i/ (281 mg, 0.89 mmol), h 7 >7-4-[(4S)-7;M-D-(2S)-fc?D 'J v 

xjm h^v] >szw\tt>ti)v#>m x7nt-;I/ jy^j2i© [x 

@3]T'&^U^'&t)) (230 mg, 0.89 mmolK EDC HC1 (255 mg, 1.33 mmo 
1), HOBt (180 mg, 1.33 mmoD&cfci; h >J X3MI/7S; > (185 ^1, :1.33 mmol) 

vmsmz dmf (8 mi) ztQ^ m&r-immmft-rz. Kit^m^^n 
?l, rax^HcTtttti-rso mmm^mm-k^m^ m*m&i-hyy&i? 

^yy^-lZXmmb, h;i/X>/7-feh> (6:1, v/v) MiDh7>X-4- 
[1 - [3-7 -4- [2- (4-p< 3^1^ > 7*1*- V* 'J ;W ] 7 5 7 7 x =.)\,7*?M - (4 
S)-7JM-p-(2S)-fcfP>J vx;M h=^y]^o^+)->5!lM>i *^FJU 
X^tJV (368 mg, 7420 ^Sfe7 ; &;i/7 77 1 lT#fc„ 

'H-NMR (CDCI3) 6 : 1. 20-J.^ (m, 4 H), .1.97-2.32 (m, 7 H), 2.56 (s, 3 
H), 3. 23-3.36 and 3. 49-3. 52 " (each m, total 2 H), 3.57-4.11 (m, 8 H), 4.1 
9-4.23 and 4.37 (each m, ''total 1 H), 5.17-5.19 and 5.31-5.32 (each m, to 
tal 1 H), 7.05-7.06 (m, 2 H), 7.16-7.24 (m, 2 H), 7.34-7, 36 (m, 1 H), 7. 
50 (broad s, 1 H), 8.52-8.57 (m, 1 H). 

MS (ESI) m/z 558 (M*+l), 

ixm 6] h^->7-4-[l-[3-7 0D-4-[2-(4-^^;^>7^7U;i')]75 
7 7xx;i/7-fe^;i/]-(4S)-7;^D-(2S)-tfnUvx;p^ h^^]->^n^\^ 




CI 
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h7>X-4-[l-[3^DD-4-[2-(4-^^K>^Wij;W]7$y7x^ 

7-fe^W-(4S)-7;^p-(2S)-en U k**>] nM**->*;w*> 

M JLXt-JU (368 mg, 0.66 mnol) £ THF (4 ml) fc**U 0.5 N 

NaOH (4.0 ml, 2.00 woDSio*, UTISIMJIOT*. KfoMZmZK-l N 

HCltft'^TKttt«. ^^8%, *m ttEftftfffltt (139 
mg. 3930 ^fiifiaWco 

'H-NMR (DMS0-d 6 ) d> : 1.15-1,36 (m, 4 H), 1.87-2.20 (m, 7 H), 2.39 (s, 3 
H), 3.15-3.87 (m, 7 H), 4.13 and 4.32-4.34 (each m, total 1 H), 5.24-5. 
31 and 5.37-5.44 (each m, total 1 H), 6.97-7.02 On, 2 H), 7.21-7.26 (m, 
2 H), 7. 37-7. 38 (m,- 1 H), 7. 89-7.93 Cm, 1 H). 

MS (ESI) m/z 544 (M + +l) ; * .' 

Anal. Calcd for C 28 H 3! C1F^0 5 1/4H 2 0: C. 61.31; H, 5.79; N, 7.66. 
Found: C, 61.14; H, 6. 0§f^.. 6.97. 

mmm 53 ,. 

h 7>X-4-[l-[3-^ □ □-4-[2-(7-7J^O^>y^1t^iJ JW]7$y7x^ 

T^;H-(4S)-7;^D-(2S)-tfD «j h*~>] "n^*U->*;i,#> 

CIS l] [3-^DD-4-[2-(7-7;^n^>y^yj;W]75/7x-;W 




COjMe 



^□□- Mv ^ t , >7t _ h7I _ ; ^ i xx _ ;u (672 
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2.78 mmol) &J;0^2-75 J -6- 7x7 -)V (353 mg, 2.78 mmol) « 

■%mzh)VJL> (is mi) £jo*_, i.mmmfmffi?z>, Rfom^mzmtw,- 

7Kiimfe) (1.03 g, 4.75 mmol) £3JD;i, $ e»(ClO0#fBWp^M^T-5. j*Jfiifc 
KfoU^fctty^ h3ifi, 77 y MIMETIC 
. f# £> tl3M£ -> U # y>&/8 3 * 7 A 7 □ T h 7*5? 7 A - K T» 
SHU n-A+U->/SSlWl/ (7:1, v/v) gfcfrj; D [3-7 DD-4-[Z-(7-7;^ 

p^> % /+u-v/u;W]75y7x-;wiat '^wi* xt,^ (109 mg, 12s) 

'H-NMR (CDCI3) 6 : 3. 60 (s, 2 H), 3.71 (s, 3 H), 6.91-6.96 (m, 1 H), 7. 
15-7.21 (m, 1 H), 7.27-7.32 (m, 2 H), 7.37-7.38 (m, : 1 H), 7.59 (broad s, 
1 H), 8.49 (d, J = 8.3 Hz, 1 H). 
MS (ESI) m/z 335 (M + +l). 

[IS- 2] [3-7oo-4-[.2M7-7;^P^>7^+i-yu;i/)]75y 7x-;w 




[3-7 n d-4- [2- a-yjv* □ ^ > \rtt y u » ]75/7i x;u] * 5=- 

;P IXfiP (109 mg, 0.33 mmol) £THF (4 ml) tCjgflPU 0.25 N NaOH (4. 
0 ml, 1.00 MoDSrjbnA, SfiT?l«fMflt»i"-5. EJfcE£tt£-l N HClfc&V* 
•dfetttcra. #ftil&il&jttEEtt& *«5«, Mffi^LT. [3-7DD-4-C2- 

(7-7;^n^>7^y u;wi 75 / 7i-jwi (95 mg, 91%) ^-mfeia^ 

MS (ESI) m/z 321 (M + +l). 
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[IS 3] h^>X-4-[l-[3-^pn-4-[2-(7-7;|/^-D^>y^-!tV*U;W]7- 



[3^nD-4-[2-a-7MP^>W7UjW]7$y7iZJWSI (95 m 
g, 0.30 mmol), h^>X-4-[(4S)-^;i/^-p-(2S)-lf D'J^M h*$/]5/£ 



X>/7iih> (6:1, v/v) ^#£0 h 7 >7-4-[l-[3-^ o D-4-[2-(7-7 

ui>V*W U;W] T$ y 7x-;k7-fe^;W-(4S)-y;^D-(2s)-tf □ u v 
-WF+yj^D^^M^ xX _ ;1/ (166mg 10Q ^ 

'H-NMR (CDC1 3 ) 6 : 1.18-1.32 (m, 2 H), 1. 39-1.53 (m, 2 H), 1.97-2.08 
(1, 4 H), 2.19-2.52 (m, 3 H), 3.23-3.29 and 3.32-3.54 (each m, total 2 
H), 3.58-4.01 (m, 8 H), 4.19-4.25 and 4.35-4.41. (each m, total 1 H), 5.1 
7-5.20 and 5.30-5. 34 (each m, total 1 H), 6.91-6.96 (m, 1 H), 7.15-7.31 
(m, 3 H), 7.36-7.38 (m, 1 H), 7.62 (broad s, 1 H), 8.44-8.49 (m, 1 H). 

MS (ESI) m/z 562 (M*+l) . 




ci 
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[IS 4] ^7>7-4-[l-[3-^ □D-4-[2-(7-7il'tD^> , /WJJW] 7 




V v >X-4- [l - [3-7 □ d-4- [2- (l-y)l^ a s<>y*D-V 'JJW]7$7 7i- 

;i/7-fe^;W-(4S)-7;i/^-a-(2s)-eDUv^:;i/^ h*->] >-7p^\W>*;^ 

>^ I^TiP (166 mg, 0.30 mmol) £THF (3.6ral) fc*§#?U 0.2 

5 N NaOH (3.6 ml, 0.90 mmo 1 )£#[]*_ T, ^Ti2B#H»T^> 0 K^i^ 

£-1 n mnzm*T°m&t?& : mmm^m&mM, ^mk, mmt^xm 

mm (101 mg, 62*) tvxwt. 

'H-NMR (DMS0-d 6 ) 5 : 1. 15-1. 39 (m, 4 H), 1.84-2.28 (m, 7 H), 3.14-3.88 
(m, 7 H), 4.12 and 4.30-4/34 (each m, total 1 H), 5.23-5.30 and 5.37-5.4 
4 (each m, total 1 H), 7.00-7.05 (m, 1 H), 7.18-7.25 (m,3 H), 7.37-7.39 . 

(m, 1 H), 7.87-7.90 (m, 1 H). 

MS (FAB) m/z 548 (M + +l) ; 

Anal. Calcd for C 27 H 28 C1F 2 N 3 0 5 1/4H 2 0: C, 58.70; H, 5.20; N, 7.61. 
Found: C, 58.90; H, 5.59; N, 6.77. 

• mmm 54 

h =7 >7-4- [1 - [3-7 □ O -4- [2- (5- 7 m P ^ > V*Dr V U )V) ] 7 5 J 7 x ~ JV 
7ir5^!/]-(4S)-7;t/^D-(2S)-t°DU^;M h^v]->7PA^+J->^jJl/#> 
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4-7MD-2-zh07xy-jP (i.oo g, 6.37 mmol) (20 ml) 

\zmmu m /uwA-Btx (o.2o g , 20 wt» ztiu^ 2Bmmwrizm 

*«*LT2-75/-4^7^P7xy-;i/ (850 mg, 100X) 

'H-NMR (CDC1 3 ) a : 3.93 (broad s, 2 H), 6.30-6.35 (m, 1 H), 6.44-6.48 
On, 1; H), 6.62-6. 65 On, 1 H). 
MS (ESI) m/z 169 (M + +l+MeCN). '-■ ■■** 

[is. 2] C3-^Do-4-[2K5-7;^n^>V*-y-yu;w]75y7x-;w] 

3-^n-HV^y7t-h7iz« * ? ,|, X*^ (950 nig, 
3.93 mmol) ^^2-7$ A4-W07x/^ (500 mg, 3.93 mmol) (DM 
&mzh)l^> (15 ml) Sim*, 2|f B »|igit§ 0 EJfi*fc»fc»z*41 
(1.03 g, 4.75 mmol) SJnA, Sfc2. S^MMSSgl" 

iln-^D->/iii^K 7:1> v/v) , M^i:W3-^p_n-4^[2--(5-.7;^o 
^>7WJ;W]75/7x-;Wiii x*x^ (107 mg> 8 » « 
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'H-NMR (CDCI3) 6 :3.60 (s, 2 H), 3.71 (s, 3 H), 6.85-6.90 (m, 1 H), 7. 
20-7. 23 (m, 1 H) , . 7.25-7. 30 (m, 2 H), 7.37-7.38 (m, 1 H) ( 7.52 (broad s, 

1 H), 8.45-8.47 (m, .1 H). 

MS' (EST) m/z 335 (M + +l). 
ITU 3] [3-^DO-4-[2-(5-7Mn^>yWUJW]7^y7x-Jl/] 




[3-^DD-4-[2-(5-7;^0^>^WJJW]75y7x ~M W&L * 
;[/ XXx;!/ (148 mg, 0.44^ mmol) £ THF (3 ml) 0.5 N NaOH (3.0 

ml, 1.50 mmoD^iP^., mi$mmS$tft?Z>o KfoWL*fc-l N HCIK&^T^ 

WD^>7^!/UiW]?5 / 7xXJl/]ft» (129 mg, 91S0 . &m&@M<h 

'H-NMR (DMS0-d 6 ) 6 :3.62 (s, 2 H), 6.89-6.94 (m, 1 H), 7.21-7.30 (m, 2 
H), 7.45-7.49 (m, 2 H), 7.85-7.87 (m, 1 H), 10.16 (broad s, 1 H), 12.44 
(broad s, 1 H). .... 

MS (ESI) m/z 321 (M + +l). 

[Xm 4] h^>^-4-[l-[3-^DO-4-[2-(5-7^a^>y^+h^U;W]7 
^ ^7xn;i/T-lr5 L ;W-(4S)-7;i/^-n-(2S)-k 0 DU> ? -;p^ b^v-J^D^* 

t 
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[3-^7 □ □-4-[2-(5-7Mn^>^;ijj W ] 7$ y 7x - JWW ^ 
;P iXfil' (129 mg, 0.40 mmol), h?>*-4-[(4S)-7;k<J-P-(2S)-t: P U 

. @3]T^Lfc^tl (104 mg, 0.40 mmol), EDCHC1 (116 mg, 0.61 mmol), 
( - HOBt (82 mg, 0.61 mmoDfc^tfh Ux^7$> (84 wl, 0.60 mmol) ©2§ 

G**m (5 mo MT2oi^wft«i-r*."sj«aR^«ft*K:ttr mm 
fr*m*zti7&?nvh?^7j-\zTmmLh)i>jLW7 j tb> m, v /v) 

y 7x-ji/7ir5 L ;w-(4S)-.p;frp-(2S)-epu^-;i/^ h^vjv^p^-y- 

>#;t^>g£ jlXt)V (222 mg, 98*) ^^fiMfei LTf#£„ 

'H-NMR (CDC I,) a : l_.l4-l.32 (m, 2 H), 1.39-1.53 (m, 2 H), l. 96-2. 51 

(m, 7 H), 3.21-3.37 and 3.49-3.54 (each m, total 2 H), 3.58-4.01 (m, 8 

H), 4.19-4.25 and 4.35-4.40 (each m, total 1 H), 5.17-5.20 and 5.30-5.33 
(each m, total 1 H), 6.83-6.89 (m, 1 H), 7.13-7.28 (m, 3 H), 7.36-7.37 

(m, 1 H), 7.52 (broad s, 1 H), 8.40-8.46 (m, 1 H). 
MS (ESI) m/z 562 (M*H). 

ilM 5] h7>7,-4-[l-[3-^pp-4-[2-(5-7;^D^>y^-y-yu>iW]7 
5 J 7xnjI/7-fe5 1 ;W-(4S)-7;i/^P-(2S)-tf p U b*is] i/V 
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h 7>7,-4-[l-[3-£ P □-4-[2-(5-7MQ^>yWJ;W]757 7xr: 
;i'7ir5 t ;W-(4S)-7;P*0-(2S)-lfPU5?-;MV*5/]S/^OA;^>^;^ 
>^ pWl- XXx;i/ (222 mg, 0.40 mmol) £ THF (4.5 ml) \Z®Ml>, 0.2 
5 N NaOH (4.5 ml, 1.13 mmoD^JpA, ^T13B#K»T5o N H 

mg, 69*) ^mM^mm^stbxmz. 

'H-NMR (DMS0-d 6 ) 5 :1. 16-1. 38 (m, 4 H), 1.88-1.95 (m, 4 H), 2.15-2.21 
(m, 3 H), 3.16-3.88 On, 7 H), 4.13 and 4. 33-4. 35 (each m, total 1 H), 5. 
25-5. 33 and 5.39-5.46 (each m, total 1 H), 6.89-6.93 (m, 1 H), 7.21-7.25 

On, 2 H), 7.39-7.40 (m, ^A,' 7.46-7.49 (m, 1 H), 7.83-7.86 (m, 1 H). 

MS (FAB) m/z 548 QM),; 

Anal. Calcd for C 27 H 28 ciF 2 N 3 0 5 l/2H 2 0: C, 58.22; H, 5.25; N, 7.54. 
Found: C, 58.57; H, 5.49; N, 6.97. 

mmm 5 5 

h7>7-4-[l-[4-(2-^> l /W7U;i/) 75 ;-5-i? □D-2-7Jl/tD7i-;i' 
TttM - (4S) -7)V*U- (2S) - tf d U h*->] is 2 D^+r > 

it: 

iXm 1] [4-(2-^>V /-5-^ □□-2-7Mn7i-;WB' 
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2-*PD^>y> 1 ty-;| / (278 u \, 2.43 mmol) [4-75/-5-* D 
0-2-7M07i^] m x*^ (512 mg, 2.21 mmol> 

(4 ml) t,2»iI^T5 ( E^SSfifcjfcipu «ETMtt«ff 

^7h^7^Mgb, iHNW/fflli^ (7:1, v/v) 

XXx;P (570 mg, 74» ^ffillfetLWc 
'H-NMR (CDC 1 3 ) 6 :1.27 (t, J - 7. 1 Hi. 3 H), 3.62 (s, 2 H), 4.19 (q, J 
= 7-1 Hz, 2 H>. 7.16-7.38 (m, 3 H), 7.53-7.56 (m, 2 H), 8.47-8.50 (m, 1 
H). * 

MS (ESI) m/z 349 (M + +l).-- 
CCS 2] [4- (2-^ > yffeu iW7$y-5^DO-2-7^D7x-;Wi 




COjH 



[4-(2-^>y^yu; W7$y _ 5 _^ DO _ 2 . 7; ^ D7x _ jl/]w x ^ 

XXx;P (570 mg, 1.63 mmol) ft THF (5 ml) fc»*U 1 N NaOH (5.0 in 

ttt-r^o ^m^ H B B «ffi«, *m m/b^lt [4-(2-^>y^/.j 

iW75/-5-7DP-2-7^P7x-JHSi (497 mg, 95S) **&BM£ 
bT^TCo . _ . 

'H-NMR (DMS0-d 6 ) 6 : 3. 64 (s, 2 H), 7.14-7.17 On. 1 H), 7.21-7.26 (m, 1 
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H), 7.45-7.55 'On, 3 H), 8.07-8.10 (m, 1 H). 
MS (ESI) m/z 321 (M + +l). 

[in 3] h^>x-4-[i-[4-(2-^>y"^thyu;i/)75y-5-^DP-2-7;i/ 




[4-(2-^>V^+)-yU;W7S/-5-7PD-2-7;i/^-0 7x-;P]im (140 m 
g, 0.44 mmol), h 5>7-4-[(4S)-7;^o-(2S)-hf □ U y-JW h=t^>] ~>7 

(104 nig, 0.40 mmol), ^&;HC1 (115 mg, 0.60 mmol), HOBt (81 mg, 0.6 
0 mmoD^^tXhUx^T^^ ;(84 til, 0.60 mmol) 07g£#jK:DMF (5 ml) 

7jc^m, MJEf!;iiUTh^>X-4-[l-[4-(2-^>y^yij;W7$y-5-7 
□ 0-2-7^^P7x-;i/7-lz5 1 ;i/]-(4S)-7;^D-(2S)-t?aU y^JM 
i/] v7D^1t>;fr;i/^>m IXfJl/ (223 mg, 99%) 

'H-NMR (CDClj) <5 : 1.23-1.46 (m, 4 H), 1.97-2.32 (m, 7 H), 3.24-3.58 
(m, 2 H), 3.65-3.98 (m, 8 H), 4.30-4.37 (m, 1 H), 5.20-5.24 and 5.33-5.3 
7 (each m, total 1 H), 7.17-7.21 (m, 1 H), 7.25-7.29 (m, 1 H), 7.37-7.41 

(m, 2 H), 7.54-7.56 (m, 1 H), 8.44-8.50 (m, 1 H). 

MS (ESI) m/z 562 (M + +l). 
[1M 4] h^>7-4-[l-[4-(2-^>y+1t7 , 'J;i/)7^y-5-7 0 0-2-7;i/ 
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F 




h^>^-4-n-[4-(2-^>y^y.j; W75/ _ 5 _^ DP _ 2 _ 7;U;tD:7x _ 

^7iz^]-(4S)-^o-(2S)-ep.U^-;M F^>]^da W > A m 
>S l^fJl/ (223 Dig, 0. 40 mmol) £ THF (3.0 ml) fc»#U 0. 

5 N NaOH (2.5 ml, 1.25 noDftJp^ «T?1. 5*IBHt#T*. 

mm^iimm, 8o» &%&m&yitVTWt. 

'H-NMR (DMS0-d 6 ) 5 : 1.17-% (m, 4 ED, 1.73-2.20 On, 7 H), 3.16-3.97 
On, 7 H), 4.12 and 4.33 (^ctfffl, total 1 H), 5.25-5.33 and 5.38-5.47 (ea 
ch m, total 1 H), 7.12-7/24 (m, 2 H), 7.40-7.51 (m, 3 H), 8.03 On, 1 H). 
MS (ESI) m/z 548 (M + +l); 

Anal. Calcd for C 30 H 30 FN 3 0 5 1/2H 2 0: C, 58.22; H, 5.25; N, 7.54. 
Found: C, 58.55; H, 5.41; N, 7.08. 
MMM 5 6 

H7>7+[l-[*-(2^>y f7 y IJW7SAWQD7x ^ 7m] _ ft 
s)-7;^p-(2S)-ifpUi;-;Mh^>]s/^p^^ > ^j^ > ^ : 

CIS 1] [4-(2^>.^ 7 y-jJW7$/-3-^D7x^]Si 
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H 



CI 



2-^DO^>y=M^/-;P (489 rag, 2.88 mmol) , 4-75A3-^DD7x 
-;Hfflfe *3\H> X^t-;P (567 ng, 2.84 mmol) tfU^n^A • p- 

V)VJL>7>)V7**—-h. (PPTS ) (214 mg, 0.85 mmol) (Dm&mtt^Vy 

do mo 3fiFWjDS»a«t-r*. KPsm^m^mznmt, mmrmm^ 

U n-A+t>/iilfjb (7:1, v/v) Sfchfc D [4-(2-^>y^77U M7 
$;-3-^DD7x-;HSi X7WI/ (296 mg, 3230£S£-«t> 

'H-NMR (CDClj) (5 :3.58 (s, 2 H), 3.71 (s, 3 H), 7.16-7.24 (m, 2 H), 7. 
33-7.38 (m, 2 H), 7.63-7. 69 (m, 2 H), 8. 33-8.35 (m, 1 H). 

MS (ESI) m/z 333 (M ( +l)., & v 
[Jim 2] [4-(M>^?|^075y-3-^PD7x-jWii(7)^ 



[4-(2-^>7f Tl/U JW 75 7-3-7 O □ 7 x ~ JWit 
(296 mg, 0.89 mmol) & THF (5 ml) ICi&^U 0.5 N NaOH (5.0 ml, 2.50 mmo 

^DD7x-JHSi (263 mg, 9330 bT#£ 0 
'H-NMR (DMS0-d 6 ) 5 : 3. 59 (s, 2 H), 7.11-7.15 (m, 1 H), 7.25-7.31 On, 2 
H), 7.42 (d, J = 2.0 Hz, 1 H), 7.52 (d, J = 8. 1 Hz, 1 H), 7.77 (d, J = 




ci 



•C0 2 H 
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3.1 Hz, 1 H), 8.11-8.13 (in, l H). 
MS (ESI) m/z 319 (M 4 H). 

3 ] K ^ >*- 4 - [i - [ 4 - ( 2 -^ y y^7 V* U ; W 7 5 7 -3- ^7 □ □ 7 x - ^ 

7ii^]-(4S)-7;^o-(2s)-epu^-;M^v]^D^>^;^> 




"O" co = 



■ [4 -^>^yU;P)7^-H0D7x^] Si (263 jng, 0,83 nuno 
1), ^7>XH-[(4S)-7;^p-(2S)-tfDUv-;Mh^v]v^D^>^ 

g. 0.83 moD, EDC HC1 (^ 1.24 mmol). HOBt (167 mg, 1.24 mmol)^ 
«fctfMJx*;P75> (173.^1, 1.24 mmol) ©^#,^DMF (7 ml) 

U *PP*;i^/^y-;p (60:1, v/v) i»£Oh5>X-4-[l-[4-(2-<> 

^7yu;W75y-3-^nD7x-;i,7-fe^;w-(4s)-7;^D-(2s)-fpu 
v-)v*h*^zu^v>*m>m IXfJ^ ( 46 o mg, 10 

'H-NMR (CDC 1 3 ) 6 : 1.18-1.32 (ra, 2 H), 1.39-1.-53 (m, 2 H), 1.97-2.51 
<■. 7H), 3.21-4.01 On, 10 H), 4. 20-4. 25 and 4. 35-4. 40 (each m, total 1. 
H), 5.16-5.20 and 5.30-5.33 (each m, total 1 H), 7. 1 7-7. 23 (m, 2 H), 7.3 
4-7. 38 (m, 2 H), 7.64-7.69 (m, 2 H), 8. 29-8. 36 (m,- 1 H). 

MS (ESI) m/z 560 (M + +l). 
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[IH 4] h^>X-4-[l-[4-(2-^>y^7V'U^)75y-3-^PD7x-;i. 
7-fe?;i/]-(4S)-7;M-0-(2S)-lf DU $>-JM h+y]y^7DA^>j!jM> 




h 7 >7-4- [1 - [4- (2-^ > \/^7 7 U ;0 7 5 / -3-7 D □ 7 x ~;u7-fe3S> W - 

(4S)-7;u^-D-(2S)-trpu> ? -;u^ h^h>7n^*iJ->#;M^>^ 

X7x;i/ (460 mg, 0.82 mmol) £THF (5 ml) 0.5 N NaOH (5.0 m 

1, 2.50 moDZinz., ^T3B#M^-r^= N HClta^«l± 

f'T£o ^fttHg B e H ^MmMs v 7K^, «EK*|LT«jBte (314 mg, 70%) £ 

'H-NMR (DMS0-d 6 ) (5 : 1. 1Q-1.S9 (m, 4 H), 1.84-1.94 On, 4 H), 2.06-2.20 
On, 3 H), 3.15-3.87 On, 7TD, 4.12 and 4.30-4. 36 (each m, total 1 H), 5. 
24-5.32 and 5.38-5. 45 (each m, total 1 H), 7.11-7.15 On, 1 H), 7.19-7.23 

On, 1 H), 7.27-7.31 On, 1 H), 7. 36-7.38 On, 1 H), 7.50-7.52 (m, 1 H), 
7.77-7.79 On, 1 H), 8.06-8. 10 On, 1 H). 

MS (ESI) m/z 546 (M + ll.) ; 

Anal. Calcd for C 27 H 29 C1FN 3 0 4 S3/2H 2 0: C, 56.59; H, 5.63; N, 7.33. 
Found: C, 56.73; H, 5.58; N, 6.88. 

mmm 57 

h y >7-4-[l-[3-7 □ □-4-(6-7;W^O-2-^>75 1 7l/ U )V) 7$ J 7x~;U 
7ttM ~ (4S) - 7 )V* □- (2S) - If a y h^iAl/tfU <\tt>* )V# > 

WL : 
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ixm 1] 2-^P ; &-6-7Jl/tO^>^7>/-jKr)A 



>-Br 



*ft (I) « (619 w, 4.32 mmol) fc7-feh=MJ;p (10 ml) tliU jg 
tttt tert-/^ M l. 5.38 mmol) *Jn*, 6<TCT?5»IW«£ 

T*. 2-75 /-6-7;^n^>^ 7 ^ (605 ^ 3 60 mn]0 

^7-r-fcT*«U D-AW>/Six^ (5:l, v/v) k 
t-8-7j^OA>^7« (330 ig, 40X)*»feH»*tLT#fc. 
'H-NMR (CDC 1 3 ) *5 : 7. 1 H), 7.49-7.52 (m, 1 H) , 7.92-7.96 

(m, 1 H). • .. 

MS (ESI) m/z 273.8 (M + +l+MeCN). 
CIS 2] [3-7nn-4-(6-7^D-M>^7yij;W75y7xr;ws 



H T 



2-yPW^D^>^7^ (330 Eg, 1.42 mmol) , 4-75 7-3- 
7DD7x-j« X ;W|,. (284 mg, 1.42 mmol), £J;tfbfU^ 

-•7A -p-h;Ux>x;^*^-S (PPTS) (107 mg, 0.43 mmol) 
(8 ml) lOKntoftXff-f*. »ETfc*tt«fe. 
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/ffjfcXW (6:1, v/v) 8St^J;0 [3-£ □□-4-(6-7;i>*P-2-^>v^77*U 
;i/)75/7x-;WB8 IXt^ (1 58 mg, 32X) Sr&HfiH^t 

'H-NMR (CDC 1 3 ) <5 : 3. 58 (s, 2 H), 3.70 (s, 3 H) , 7. 05-7. 10 (m, 1 H), 7. 
22-7.25 (m, 1 H), 7.34-7.37 (m, 2 H), 7.59-7.63 (m, 1 H), 8. 32-8.34 (m, 
1 H). 

MS (ESI) m/z 351 (M + +l). 
[XU 3] [3-^7 DO-4-(6-7Mn-2-^>yf7^ l J;W 75 ; 7i-JWB 




[3-7 D □ -4- (6- 7 ;i/^-%2-^> 7*^7 7UJl/)7ay 7x ~M Bt& ^ 
IXfil/ (158 mg, 0.45 mmol) £ THF (3 ml) ClJg^U 0.5 N NaOH (3.0 
ml, 1.50 mmol) SriP*., mEiimmmmW? Z> , KJfom&Tk-l N HClfckff, Kf 
ai*8a£«JEE«flk 7jc^, Mi£ft;^LT[3-7nP-4-(6-7;l^D-2-^>7^ 

7^u;u)7^y 7i-jnss (127 mg, 84^) *®M&mmmt vxmco 

'H-NMR (DMS0-d 6 ) 5 .: 3. 59 (s, 2 H), 7.11-7.15 (m, 1 H), 7.25-7.27 (m, 1 
H), 7.41-7.42 (m, 1 H), 7.50-7.53 (m, 1 H), 7.70-7.73 (m, 1 H), 8.12-8. 
14 (m, 1 H), 9.97 (broad s, 1 H), 12.42 (broad s, 1 H). 

MS (ESI) m/z 337 (M + +l). 
[Xn 4] H^>X-4-[l-[3-i7DD-4-(6-7;^a-2-^>75 1 7yU;i/)7 
5/7x-;i/7-tl^;W-(4S)-7;i/^-0-(2S)-t:°DiJ> ? ^;i'^ r^vjv^O'N* 
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. o n-4-(6-7J^D-2-^>^ 7 >/U;W 75 / 7xz;W Si (127 m 

g, 0.38 mmol), ^^>X-4-[(4S)-7;^^P-(2S)-t 0 P'Jv-;M^^v]^^ 

•) 08 Dig, 0.38 mmol). EDCHCI (108 rag, 0.56 mmol), HOBt (76 rag, 0.56 
■ol)*±tfMjx5^73><80 0.57 ramol) * DMF (8 ml) 

(60:1 ' v/v).|^^7>7-4-[l-[3-7PO-4-(6-7MD- 
2--? > y u ; W 7 $ /^pi^-fe - US) -7 d-gs-kdu^ 
;Mh^]v^ n ^^^;'^>^ ^ (266 mg) m%) ^ 

'H-NMR (CDC 1 3 ) 8 : 1.21-1.32 (ra, 2 H), 1.40-1.53 On, 2 H), 1.97-2.08 
. On, 4H), 2.20-2.52 (ra, 3 H), 3.22-4.02 (ra, 10 H), 4. 20-4. 26 and 4. 36-4. 
38 (each ra, total 1 H), 5. 18-5. 21 and 5.32-5.34 (each ra, total 1 H), 7.0 
5-7.11- (ra, 1 H), 7. 20-7. 23 (ra, 1H), 7.34-7. 37 (ra, 2 H), 7. 57-7.63 (ra, 2 
H), 8.28-8.35 On, 1 H). 

MS (ESI) ra/z 578 (M + +l). 
IXM 5] H7>7 > -4-[l-[3-^OD-4-(6-7;U^O-2-^>y^7yij;i,) 7 
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h 7 >7-4- [1- [3-7 □ P-4-(6-7;i/^"0-2-^>y^7y U )V) 7 5 7 7 x ~ 

;i/7-k5 1 ;i/]-(4S)-7;i/^D-(2S)-if nu h^v]->7 0A^-ij->#;Mf 

>^ *3\>P I7t^ (266 nig, 0.46 mmol) £ THF (3 ml) fci&^U 0.5 
N NaOH (3.0 ml, 1. 50 mmol) ^T20B#r B 1M#T6o RfaWL&fc.-\ NH 

cua^r, mmm^mj£mm, tk«, »jBEi&«bT«j8® 089 ng, 73*) 

'H-NMR (DMS0-d 6 ) 5 : 1.17-1.38 (m, 4 H), 1.74-2.21 (m, 7 H)„, 3.18-3.87 
(m, 7 H), 4.14 and 4.33-4.35 (each m, total 1 H), 5.25-5.32 and 5.38-5.4 
5 (each'm, total 1 H), 7. 12-7. 23 (m, 2 H), 7.37-7.38 (m, 1 H), 7.51-7.54 

(m, 1 H), 7.71-7.74 (m, 8.09-8.13 (m, 1 H), 9.94 (broad s, 1 H). 

MS (ESI) m/z 564 (M + +l)., 

Anal. Calcd for C 27 H 28 C1F 2 N 3 0 4 S- 1H 2 0: C, 55.71; H, 5.19; N, 7.22; S, 5.5 

1. 

Found: C, 55.88; H, 5.25; N, 6.74; S, 5.26. 

mmm 5 8 

b^>7-4-[l-[3-7on-4-(6-^5 1 ^-2-^>y^TyU;W75y7x-;U7 
- (4S) -yjv* □- (2S) - e o U f^y]^D^t>*M> 

BS : 

CM 1] 2-7P : E-6-;<3^^>y^77-;U©£$ 
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Jt (I) M 0.57 g, 10.9 mmol) *7*b-bV)V (25 ml) izMML, 
m tert-7*^ JLX^Jl (1.63 ml, 13.7 mmol) 60'CT?10^W 
Wf*. ^^2-7-/-6-X^>^ 7 y-;U (1.50 g, 9.13 mmol) 

■.97-r--fcT«||U n-AW>/pii^ M7:li v/v) ^ 0 2 . 7 . D ^ 
6-^)K>^77-^ (703 mg, 34%) WtfeLll/c, 
'H-NMR (CDC 1 3 ) 6 : 2.47 (s, 3 H), 7.27-7.29 (i, 1 H), 7. 58-7. 59 \ 1 
H), 7.84-7.87 (m, 1 H). . 

IXm 2] [3-7 □ 0-4- >V5P7 U ;U) 7 5 7 7 x -;W &M 



H CI 

Wn^fK>W/-* (703 mg, 3.08 mmol) . 4-75 7-3-7 
007i=JI|» X^T-;K615mg, 3.08 mmol) , ££mfU~7x£ 

A-p-^x>^7**-h (PPTS). (232 mg, 0.92 mmol) **^> (1 

o mo *, lommmmmrz. sm« ieticm^ » 5n<5 

(6 : 1 • v / v > 0 [3-7 P D-4- (6-* ^-2-<>VT7V U ;M 

7S/7xz;Wltt X77;K274 mg, 26%) *«HfiB»*tL T 
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'H-NMR (CDC 1 3 ) 6 : 2. 43 (s, 3 H), 3.59 (s, 2 H), 3. 71 (s, 3 H), 7.17-7. 
19 On, 1 H), 7.23-7. 25 (m, 1 H), 7.35 (m, 1 H), 7.46 (s, 1 H), 7.58 (d, 
J = 8.3 Hz, 1 H), 8.35 (d, J = 8. 3 Hz, 1 H). 

MS (ESI) m/z 347 (M + +l).' 
[Xm 3] [3-i? PP-4-(6-^^V-M> 1 /5 : 7 1 /U JW 7 7x-Jl/]ii 



'H-NMR (DMSO-d 6 ) 6 : 2. 35 (s, 3 H), 3.60 (s, 2 H), 7.10-7.13 (m, 1 H), 
7.25-7.27 (m, 1 H), 7.41-7.42 (m, 2 H), 7.59 (s, 1 H), 8.13-8.15 (m, 1 
H). 

[X@ 4] h 7 >X-4- [1- [3-^7 d d-4- (6-^? ;h2-^>7f 77 U ;W 7 5 
7 7x-;P7i^W-(4S)-7;^n-(2S)-k°0 U y^JM h^v] D^+j- 



Me 




[3-^7 □ o-4-(6-^5 1 ;i/-M>79 1 77 U ;W7577xz;Hii 
XXt-^ (274 mg, 0.79 mifftfl) £ THF (5 ml) fcJgflfU 0.5 N NaOH (5.0 m 
1, 2.50 mmol) £Jo;L ^iS%J$f?M#T3o SJE&^^tR-I N HClt&i^ #T 

m^^&mm, 7m&,M%&&LT n-t> □ □-4-(6-^^;u-2-^>y5 : -T 

y U;W 75/ 7i-JW gft (202 mg, 7730 *®M&mj&%) t LTl#fe„ 
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[3-* □ □ -4- (6-* y >/r 7 y .J; W7 ^7x m (202 mg, 
0.61 ami). N7>X-4-[(4S)-7;^p-(2S)-en'J>?-;Mh+i/]^DA 

*=f)V jlXtJV »«210[l83]T£j*Ufcfc£fc) 
(157 nig, 0.61 ml), EDCHC1 (175 mg, 0.91 mmolh HOBt (123 mg, 0.91 mmo 
l>*«ktfMJx^;|,7S> (130 Ml, 0.93 mmol) * DMF (5 ml) £flT24 
WlWIiW*. jSE^ftftTkteft^ *rtiJtt*«ttEE*& M ( «i 0 & 

/*?/-)], (60:1, v/v) ^cfct) h^>X-4-[l-[3-^nn-4-(6-^^-2-^ 

>y^7!/ u;w 75 y 7x-;u7-fe^;W-(4S)-7;^D=-(2s)-tf □ u 

h+^^P^*^*;^^ ^ x ^ (331 ig.. 9S» *** 

'H-NMR (CDC 1 3 ) 8 : 1.18-K32 (m, 2 H), 1. 39-1. 53 (m, 2 H), L96-2.ll 
On, 4H), 2.19-2.51 (m, t£&M H, including s, 3 H, at 6 2.43), 3.22- 
3.53 (m, 2H), 3. 57-4.01 4. 19-4. 25 and 4. 35-4. 40 (each m, tola 

1 1 H), 5.17-5.20 and 5.30-5.33 (each m, total 1 H), 7.16-7.23 On, 2 H), 
7.33-7.35 (m, 1 H), 7.46 (s, 1 H), 7.52 (broad s, 1 H), 7.56-7.59 (m, 1 
H), 8.30-8.38 (m, 1 H). 

[XM 5] h^>7.-4-[l-[3-7PP-4-(6-y^;i-2-^>\/^7VUJW7$ 
J 7x-^7-fe^;W-(4s)-7;i/^-p-(2S)-tf p u ^da+it 



Me / 
H CJ 
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h 7 > 7s -4- [ 1 - [3- 7 u p -4- (6- * > 7 J- 7 7* U )V) 7 5 / 7 x - )l 

7iz?^]-(4S)-7;U^-o-(2S)-lf PiJ v-;m K+v] v^da^+i->*;^> 
H X7.tMI/ (331 mg, 0. 58 mmol) £THF (3.5 ml) fcJgffiU 0.5 

N NaOH (3.5 ml, 1.75 mmol)£in*_v ^1:2 0^11^^0 fcfoWiZyk-l N HC 
llca^\ tfrffi«SI&£«Ea&Sfc. 7je^ MffiK«IUT«j8«Kl (199 mg, 62» £ 

'H-NMR (DMSO-d 6 ) (5 : 1.16-1.36 (m, 4 H), 1.76-1.94 (m, 4 H), 2.14-2.40 
(m, total 6 H, including s, 3 H, at 6 2.34), 3.15-3.86 (m, 7 H), 4..12 a 
nd 4.32-4.33 (each m, total 1 H) , 5.24-5.31 and 5. 38-5.45 (each m, total 

1 H), 7.09-7.11 (m, 1 H), 7.19-7.22 (m, 1 H), 7.35-7.49 (m, 3 H), 7.57 
(s, 1 H), 8.10-8. 12 (m, 1 H). 

MS (ESI) m/z 560 (MM-1). 

Anal. Calcd for C 28 H 3l ClFrT a 0 4 S 3/2H 2 0: C, 57.28; H, 5.84; N, 7.16; S, 5.4 

6. 

'■ "Si'?'', 

Found: C, 57.20; H, 5. 6J; %- r . 6. 91 ; S, 5.39. 

nmm 5 9 "'■ 

H7>7.-4-[l-[4-(6-^DP-2-^>y5 1 7yU;i/)75/-3-^DD7x-;i'7 

■fe^;i/]-(4S)-7;i/^-p-(2S)-ifD u v7 u^vyfifrTfry 

M : 

[XII 1] 2-70^-6-^ D O^^jy-)!/©^ 




1Mb (I) M (1.40 g, 9.76 mmol) £7-feh~HJ;U (25 ml) KH?IU 
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mmm ien-y^)U x*t\M1.45 ml, 12.2 mmol) «nA, 60rT?l54MHMI 
&T% a Kfomz, 2-75A6-i/DD^>^7^ (L50 g> 812 moI) 

'ihs^>/|»i^ (7:1) v/v) a^±oi_yot-6- 
^DO^>^ 7 >/-^ (1.39 g, 69*) S*fi0J#»iLT»fc P 
'H-NMR (CDC 1 3 ) 6 : 7. 42-7. 46 (m, 1 H), 7.76-7.90 (m, 2 H). 
[IS 2] [4-(6^DD-M>»;f7^UJW75y-HDD7xz;Wii 



H a 



2-yo^-6-^o D ^>^7;y-; U (760 mg) 3 Q6 nol) ^ 4 _ 75y _ 3 _^ 
DP7xx;H» -17^ (610 mg, 3.06 mmol) , fcJjtfKU^x 

.fA-p-h;PX>^7**-h (PPTS) (230 mg, 0.92 mmol) £*>>^>- 
(10 ml) J*«£^^ «EETlcM«Wr*. f#e>n 

./ftSIX^ (6:1, v/v) [4-(5-^PD-2^>^7yijj W 7 5/ . 
HPD7i=JWS* JLXy-)V (271 mg, 24%) ZmmMMtL 

'H-NMR (CDC 1 3 ) 6 : 3. 60 (s, 2 H), 3.71 (s, 3 H), 7.23-7.37 (m, 3 H), 7. 
57-7.62 fa, 3 H), 8.31-8.33 (m, 1 H). 

CIS 3 ] [4- (6-* n n-2-^>y^77U;W 75 y-3-^7 uay^-jumm. 
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ci 




[4-(6-^DD-2-^>y5 1 7y , J;i/)75y-3-^DD7x-^]I^it 
X7f^ (271 mg, 0.74 mmol) £ THF (4.5 ml) \zmMh. 0.5 N NaOH (4.5 

mi, 2.25 mmoo^jp^, m&-i:\mmm.wtz>, S«^K-1 N HClta^ 

ffiiti&M>Zmmim., MJE^bT [4-(6-7dp-2-^>V^71/U 

JW7$y-3-^DD7iZj|/]Sl (248 mg, 95%) %®M&®M®t LTffc. 
'H-NMR (DMS0-d 6 ) 6 :3.61 (s, 2 H), 7.26-7.33 (m, 2 H), 7.43-7.44 (m, 1 
H), 7. 50-7. 52 (m, 1 H), 7.92-7.93 (m, 1 H), 8.08-8.10 (m, .1 H). 
[Ill 4] h7>7-4-[l-[4-(6-^nn-2-^>yf77'JJW757-3-^D 
d 7 x -;l/7-fe5Ml-] - (4S) -JM n - (2S) -tf □ u ;M h *clA is 9 a 




[4-(6-^ DD-2-^>^7y U;W 75 o n7iZJV]S| (248 mg, 
0.70 mmol) > h ^>7.-4-[(4S)-7)l/^O-(2S)-t: 0 O U is~)V* h*v] is? □ 

A^it>^;p#>m x7.x;K^W!l2i© [ifi3]T^Ufe{b^ 

tl) (182 mg, 0.70 mmol), EDCHC1 (202 mg, 1.05 mmol), HOBt (142 mg, 1.0 
5 mmol)£J;££hUX9 1 ;i/75> (150 til, 1.08 mmol) £ DMF (6 ml) M 
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Th^77-f-l;Tm ^ap^A/^^y-;!, (60:1, v/v) »J:Dh5 
>7-4-[l-[4-(6-i7 DD-M>y^7yij j W 7$ ;. 3 ^ D n 7x - jl.7t^ 
;W-(4S)-7;^P-(2S)-tfP»J v-JM ^y]y^D^>AM>t * 

I7tJP (382 mg, 92S) Sife7^7 7XibT#fc 4 
'H-NMR (CDC 1 3 ) 6 : 1.23-1.50 (n, 4 H), 1.97-2.52 (m, 7 H), 3.25-4.03 
On, 10 H), 4.23-4.24 and 4.39 (each m, total 1 H), 5.19-5.22 and 5.33-5. 
35 (each m, total 1 H), 7.21-7.36 On, 3 H), 7.56-7.69 (m, 3 H), 8.26-8.3 
4 On, 1 H). 

MS (ESI) jjj/z 594 (M*+l). 
[IS. 5] h-7>X-4-[l-[4-(6-^PP-2-^>y5 L 7yj;»T5y-3-^p 
P 7x-;i/7-iz^]-(4S)-7;^D-(2S)-tf □ ij h*<>] v£ daw 



h 7 >X-4- [1- [4- (6-^7 □ p-2-A >y^7 V U JW7>/-3-^DD7x^ 
7-k^M-(4S)-7;^D-(2S)-t°o U h+i/] <>* D^f>^H> 

It >5F;i/ XX^;k (382 jjb, 0.64 bmI) *.THF (4 ml) fc»i!¥U 0.5 N 
NaOH (4.0 ml, 2.00 moral) , IkDuX, »T2HIHHR^T*. N HC 

5*7A^07h^77^-CTiiU ^DO^A/**/-^ ( 3 0:l to 1 
5:1, v/v) ,JS&<fcJDJ(IB*b (320 mg, 86%) &&&&7 : E)V7 rZt bT#fc 0 
'H-NMR (DMS0-d 6 ) 6 : 1.16-1.36 On, 4 H), 1.87-2.20 (m, 7 H), 3.15-3.87. 
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(m, 7 H), 4.13 and 4.32-4.34 (each m, total 1 H), 5.24-5.32 and 5.38-5.4 
5 (each m, total 1 H), 7.21-7.23 (m, 1 H), 7.29-7. 32 (m, 1 H), 7.37-7.38 

(m, 1 H), 7.48-7.51 (m, 1 H), 7.92 (s, 1 H) , 8.05-8.09 (m, 1 H). 

MS (ESI) m/z 580 (M + H). 

Anal. Calcd for C 27 H 28 C1 2 FN 3 0 4 S2H 2 0: C, 52.60; H, 5.23; N, 6.82; S, 5.2 

o. 

Found: C, 52.37; H, 4.65; N, 6.62; S, 5.16. 

mmm 6 o 

h z> >7-4- [1- [4- (4-7 n U-2-^>V^7 V U )V) 7 ^ 7 -3-7 O □ 7 x -)W 

iz?;i/]-(4S)-7;i/^-n-(2S)-tf p u vx;i/7 K+v] ~>7 □ A*t?->#;i^> 
m : 

[IS l] 2-:/Dt-4-7nn^>yWv ? -;P©-£/& 

. V 

. . (I) $3 (1.40 g, 9.76 mmol) &7±hr.hV)V (25 ml) fC« 

U I« tert-7'3^ X7.t-;I^ (1.45 ml, 12.2 mmol) ZtiQ?L, 60t:T10 

2-7$ 7-4-7 PD^l/^Tl/-;!/ (1.50 g, 8.12 
mmol) £jJD*_, e>{C60t:T2B#r B 1» o RM^IU ftaix 

□ Th^^7^-tCTffiMb, h-A+1f>/»8tX5 1 ;i/ (7:1, v/v) flfc#J;!3 2- 
7*0^6-4-7 no ^>y*^77-;i/ (1.32g, 65*) £&Jtfi@Jf^<bLT#&. 
.'H-NMR (CDC 1 3 ) <5 : 7. 33-7. 38 (m, 1 H), 7.49-7.53 (m, 1 H), 7.67-7.71 
(m, 1 H) . 
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CIS 2] [4-(^nn-2-^>ywj;W75y-HaD7z=A]ffi| 

H CI 

PP7iZ« (520 mg, 2.60 mmol) *«ktffcM> 

A -p-h;i/X>^;^*^-h (PPTS ) (200 mg, 0.80 mmol) &**,V> (7 

mi) mmtomwmtz. mmmm&, mmT\zmm^„ mznm 

(6:1, v /v) [4-(4-^ □ D-2-^>>/?7y 75 j _ 3 _/7 

P07i-;W^ ^^•J7f;i' (556 mg, 58^)^fer^77XiL 

'H-NMR (CDCI3) 5 :3. 61 <§, i ; H), 3.72 (s, 3 H), 7.10-7.14 (m, 1 H), 7. 
27-7.29 (m, 1 H), 7.39-7.1 (m, 2 H), 7.54-7.56 On, 1 H)| 7.75 (broad s, 
1 H), 8.25-8.27 (m, 1 H). 

[IS 3] [4-(4^oo-2-^>^ 7 ^iJjP)75;-HnD7x-JWSi 
H a 

[4- (4-* p p-2-^ > ^7 7'J;W7$;-Hon7x - ;w] m * ^ 
... .... ... ^T)V (556 mg, 1.51 mmol) .£ THF (5 ml) fcJg#U 1 N NaOH (4.5 ml, " 

4.50 moDSim*, »e20ftWft**t-*. ^^^tK-1 N HC1 \Z&€, frrtf} 
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^JI£MJ£M> TKIJfeSfc, WJEftiftUT [4-(4-?PP-2-^>y*^7V*U;W7 
$;-3-^007x-JWSi (468 rag, 88%) &**tfiH^*t LT?# 
'H-NMR (DMSO-d 6 ) 5 : 3. 63 (s, 2 H), 7.12-7.16 (m, 1 H), 7.29-7.31 On, 1 
j H), 7.38-7.41 (m, 1 H), 7.46-7.47 (m, 1 H), 7.76-7.78 (m, IB), 8.18-8. 

i 21 (m, .1 H), 10.26 (broad s, 1 H), 12.45 (broad s, 1 H). 

I 

i [IS 4] h7>7-4-[l-[4-(4-7PP-2-^>7^7V*U;W7$/-3-7P 

□ 7 x ~ )V7± J-M - (4S) □- (2S) - fcf P U v>x;U * h □ 




[4-(4-^PP-2-^>y5^7%l);W75y-3-^PP7x-;W^ (258 mg, 
0.73 mmol), h^>^-4-[(4S)"-7;^P-(2S)-tfPU^-;i'^ h+yjy^QA 

=Ht>#;i^>^ ^^;P : x7>x;i/ *»2i0 [x^-e^tfcfb^ti) 

(189 mg, 0.73 mmol), EDCHC1 (210 mg, 1.10 mmolh HOBt (148 mg, 1.10 mmo 
l)43£tfhUX5P;i,75> (155 u\, 1.11 mmol) £ DMF (7 ml) -4\ ^ST14 

X^;i/ (1:1 to 1:2, v/v) D h^>7-4-[l-[4-(4-? PP-2-^>y*^7 

7* U ;W 7 5 J -3-7 a p y xx;i/7iz3MU] - (4S) -7 M n - (2S) - hf p U y"JV 
^ v7P / \+it>^;i/^>^ y^;i/ xxx^ (430 mg, 99%) 

7^;i/7 7 7<i:bT#rc 0 

'H-NMR (CDC1 3 ) 6 : 1.24-1.50 (m, 4 H), 2.01-2.29 (m, 7 H), 3.27-3.89. 
On, 10 H), 4.23-4.24 and 4.40 (each m, total 1 H), 5.20 and 5.35 . (each 
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n. total 1 H), 7.10-7.24 Go. 2 H), 7.37-7.40 (m, 2 H), 7.54-7.56 (m, 1 
H), 7.77 (m, 1 H), 8.21-8.29 (m, 1 H). . 
MS (ESI) m/z 594 (M + +l). 

ixm 5] K^>X-4-[l-[4-(4-^np-2-^>V'5 1 7yu;i/)75y-3-^n 

□ 7x-;i/7ir^]-(4S)-7;^p-(2S)-enu^-;Mh^^]^^DA^-th 

F 

CI^?N-P^ ^0».{3-C0 2 H 
H CI 

i 

h^>^-4-[l-[4-(4-^PD-2-^>y^7y>j;W7^y-3-^PD7a:-;i/ 
7t^-a^7MD-(2|-^yy-;Mh^y]y//D^>*M> 
m X7fJI/ (430%, 0.72 mmol) $ THF (4 ml) fcJgfcU 0.5 N 

. NaOH (4. 2 ml, 2. 10 mmol) iijST13«&#rt5 0 Ej^SJk-i N HC1 

fca ^ *faJSs&«jE»l, *m ttme&ixT&mtt (375 mg , soso s 

'H-NMR (DMS0-d 6 ) d : 1.13-1.37 (m, 4 H), 1, 86-1.95 (m, 4 H), 2.08-2.33 
On, 3 H), 3.16-3.88 On, 7 H), 4.13 and 4.34-4.36 (each m, total 1 H), 5. 
25-5.34 and 5.39-5.46 (each m, total 1 H), 7.11-7.15 (m, 1 H), 7.23-7.26 

On, 1 H),- 7.3.8-7.41 (m, 2 H), 7.75-7.77 (m, 1 H), 8.14-8.18 On, 1 H), 1 
0.23 (broad s, 1 H), 12^05 (broad s, 1 H). 
' MS (FAB) m/z 580 (M + +l). 

Anal. Calcd for C„H 28 CI 2 FN 3 0 4 S 1/2H 2 0: C, 55.01; H, 4.96; N, 7.13; S, 5. 

_ 44. ; _ 

Found: C, 54.73; H, 5.00; N, 6.70; S, 5.28. 
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mmm 6 1 

h y >7-4- [1 - [4- (2-^ >V*^ 7 7*'J )l) 7 5 J -5- 7 □ □ -2- 7 )\,Hr D 7 x n Jl 
7-fe5 1 ;W-(4S)-7;^P-(2S)-t?oU^-;M h+y]y^PAW>AM> 
@£: 

[IS 1] 2-7n^>^7y-;KD^ 

CO-* ■ 

(I) H (1.93 g, 13.5 mmol) *7"feh-hU;K30 ml) Clib, ® 
m tert-7*^;!/ iXjJb (2.00 ml, 16.8 mmol) £J0;t, 60°CT15#M 

EJMfcK:, 2-7S/^>y5P77-;i/ (1.68 g, 11.2 mmol) ZMz., 
S^^S$e»H60t:TlB#M^„ £«£ft£|]U 1 NHClta^. BH6x 

**SU n-A > ^>/SRx5F-;P (7:1, v/v) tfi#£ 02-7 V^7V~ 
)V (1.36 g, 57H5) £»fi»tt«£LTftfc. ■ 
'H-NMR (CDC1 3 ) 6 : 7.39-7.51 (m, 2 H) , 7. 77-7.82 (m, 1 H), 7.94-8.00 
On, 1 H). 

[Ig 2] [4-(2-^>7^77U;i/)75y-5-7DO-2-7;i/^-D7x-;WI^ 




2-7o^E^>y^7V-;i/ (740 mg, 3.46 mmol) , 4-75 7-3-7 O □ 7xX 
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)mm x*5\>M800 ng, 3.45 mol)^«fctJCtrU5?-^A-p-h;i,x 

>7>)V7**-Y. (PPTS) (1.13 g> 4.60«»l)**S/l/> (10 ml) + % 10B# 

wjD^arr*. smi^il, aABETfcaasEs*. »jss^u*y;i/Sffl^ 

^7A^D7h^77^-{iTiiU n-^D-wmmn^JU (7:1, v/v) 

JLT.'rlV (559 ug, 44X) SfcfiHJ^tLT&fc. 

'H-NMR (CDC1 3 ) . 6 : 1.26-1,30 (m, 3 H), 3.62 (5, 2 H), 4.10 (broad s, 1 

H), 4.15-4.21 (m, 2 H), 7.21-7.42 (n., 3 H), 7. 67-7. 76 (m, 2 H), 8.47-8.5 
0 (m, 1 H). 

MS (ESI) m/z 365 (M + +l). 
CIS 3] C4-(2-^>^77U;W75y-5-^DP-2-7;^p7x-;Wit 



H X, 



'C0 2 H 

CI 



(613 mg ' L68 Mol > * THF (5 ml) l;||U 1 N NaOH (5.0 o 
1. 5.00 wl)UT17R»|RU|#r« a KjHfcfcTKSJn*, x-^;W**. 7jcS 

[4-(M>yf 7 yiJ)W75y-5-7DD-2-7^D7x-;H|^ ( 46 4 mg, 
8230 ^fig^fctLT^, 

'H-NMR (DMS0-d 6 ) 6 : 3.63 (s, 2 H), 7.17-7.21 (m, 1 H), 7.32-7.39 On, 1 
H), 7.52-7.54 (m, 1 H), 7.61-7.63 (m, 1 H), 7.82-7.84 (m, 1 ©. 8.38 
(m - 1 H) > 10.17 (broad s, 1 H), 12.52 (broad s, 1 H). 
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^-n7x-;i/7il5 1 ;W-(4S)-7;i/^-D-(2S)-tfoU> 5 ^;i/^ h*y]y^DA+ 




[4- (2-^ > 7f7 ^/ U JW 7 5 ; - 5-^ P D-2-7 Jl/^ P 7 x " J W W (290 m 
g, 0. 86 mmol) , h7>7 > -4-[(4S)-7;i/^0-(2S)-tfDU> ? -;M h^slis? 
W\tt>%)ltf>Wt I7fJP ll»J21®[Ig3]T^Lfcft;'& 

tl) (223 mg, 0.86 mmol), EDCHC1 (247 mg, 1.29 mmol), HOBt (174 mg, 1.2 
9 mmol) ^ck^h>Jx^;i/T5> (180 At 1, 1.29 mmol) £ DMF (8 ml) S 
»T?15»IWJIWr*. £«%7ktC&#\ WmiS,r 9 £MJBII&, *ife. ffl*gH£ 

HTSSb, n-^\^i7->/lifo^;!/ (1:1, v/v) gft^J:0 h 7 >X-4-[l-[4- 

(2-^>^Tyu;W7^y-5-^DD-2-7;i/^-o7x3;i/7-fe5 1 ;i/]-(4S)-7 
;u^p-(2S)-tfPU^-;pjjth^'>]$/^D^\++h>*;i/3i5>g6 xt; 
tJP (362 mg, 73%) ZMteT^JVy rX t VT'&tc. 

'H-NMR (CDC 1 3 ) 6 : 1.21-1.53 (in, 4 H), 1.97-2.54 (m, 7 H), 3.23-4.02 
(m, 10 H), 4.28-4.41 (m, 1 H), 5.20-5.24 and 5. 34-5.38 (each m, total 1 
H), 7.21-7.30 Ob, 1 H), 7.35-7.44 (m, 2 H), 7.63-7. 83 (m, 3 H), 8.42-8.5 
0 (m, 1 H). 

MS (ESI) m/z 578 (M + +l). 

[IS 5] h7>X-4-[l-[4-(2-^>7^7^U;i/)75y-5-^DO-2-7;U 
^-D7xX;i,7-fe^;i/]-(4S)-7J^D-(2S)-t 0 PUvx;i/^ h + y] y^P^ 
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a 



H5>X-4-[l-[4-(2-^>^7!/U;WT$y-5-^PP-2-7;^n7x= 
;i/7W;P]-(4S)-7;^D-(2S)-t°nUv-;Mh+v]^^ a ^^>^ # 

>K I^f^ (362 mg, 0.63 mmol) £ THF (4 ml) fc*#U 0.5 

N NaOH (4.0 ml, 2.00 do1)«hA, SMTlWIHHW^rs. N HC 

□Thif77^-l:tiSU^PD^A/^;-^ ( 6 o:i to 30:1> v/v) 
«fK)"-«fct)*B» (299 mg, #^167^^77X^1^. 

'H-NMR (DMS0-d 6 ) 5 : 1,1^1 ;38 (in, 4H), 1.89-2.23 (m, 7 H), 3.17-3.93 
(m, 7 H), 4.13 and 4.34-4/36 (each m, total 1 H), 5.26-5.35 and 5.40-5.4 
8 (eachm, total 1 H), 7.17-7.21 (m, 1 H3, 7.32-7.36 (m, 1 H), 7.40-7.45 

(m, 1 H), 7.61-7.63 (m, 1 H), 7. 82-7. 84. (m, 1 H), 8.32-8.34 (m, 1 H). 

MS (ESI) m/z 564 (M*+l). 

Anal. Calcd for C 27 H 28 C1F 2 N 3 0 4 S- 2H,0: C, 54.04; H, 5.37; N, 7.00; S, 5.3 

4. 

Found: C, 53. 80; H, 4.63; N, 6.86; S, 5.17. 

mm 6 2 

K ^>^-4-[i-[3-7 OD-4-(5-7;i/^-n-2-^>y^7yj ju) 75 / 7x -^ 
7^;W-(4S)-7;^D-(2S)-lfDUv-^^h^x]v/ 7D ^ 1f> ^ ; ^ > 
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Skit (I) m (1.26 g, 7.31 mmol) £7izhxMJ;K25 ml) CHI/, ffi 
flftt tert-Z^I/ !7fJP (1.47 ml, 10.9 mmol) 

WtZ>, EJtimz. 2-7^/-5-7;^D^>V^7l/-;i/ 0.23 g, 7.31 nuno 
7A^n?h^77^H:tiIU n-^+j->/Mx^;i/ (7:.i, v/v) 

j;D 2-yot-5-7MD^>y?7y-ji' (i.07 g, 63%) zn&mmvtL 

'H-NMR (CDC 1 3 ) 6 : 7. 18-7>&L.(in, 1 H), 7.64-7.77 (m, 2 H). 
[IS 2] [3-^DD-4-(5r7>tD-2-^>^7yUJW75;7x-JWi 




l--7n^-%-7)V*U^>V?-7V-)V (516 ng, 2.22 mmol) ,4-757-3- 
7D07i-)Pii I7fJb (444 mg, 2.22 mmol) , c&fctfKU^ 

• p-h;i/X>7>;i/7^-^-h (PPTS ) (168 mg, 0.67 mmol) ttz/U 
y (5 ml) sf», 10Btf B liDi»§ o £«£}$5£P^, MffiTt«g£ 0 ftg 

>/BftX5 1 ;P (7:1, v/v) Sit^cfcO [3-7Dn-4-(5-7MD-2-^>y5 1 7 1 / 
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'JJW75y7x_JWii tzFJV JLZtJU (292 nig, 37X) *mmm 

thrift. 

'H-NMR (CDC1 3 ) 6 : 3.61 (s, 2 H), 3.72 (s, 3 H), 6, 93-6. 98 On, 1 H), 7. 
25-7.27 (d, 1 H), 7.37-7.41 On, 2 H), 7.55-7.58 On, 1 H), 7.65 (broad s, 
1 H), 8.31-8.33 (m, 1 H). 

CIS 3] [3^DD-4-(5-7MD-M>^7yU;075y7x-JWi 



H ci 



[3-^D-4-(5-7Mo-M>^7y l j;W7 5 y7x-;WSi * ^ 
XXtMP (292 n.g, 0.83 -DHnol) £ THF (5 ml) fc**u 0.5 N NaOH (5.0 
ml, 2.50mol)*in* 4 &$nmmWT*. K HClta*, «f 

Utt* *m v i«^i [3-^7 d D-4- (5-7 ;^o-2-^ > 
7l/iJJW7>;7x-jWii (226 mg, 81%) ft*GH**£l,TW&. 
'H-NMR (DMS0-d 6 ) 5 : 3.61 (s, 2 H), 6.98-7.03 On, 1 H), 7.27 (dd, J - 
2-0, 8.3 Hz, 1 H), 7.34-7.37 (o, 1 H ), 7.44 (d, J = 2. 0 Hz, 1 H) , 7.78- 
7.82 (in, 1 H), 8.05 (d, J = 8.3 Hz, 1 H). 

CIS 4] h7>7-4-[l-[3^dn-4-(5-7MD-M>y5: 7 y, JjW7 

5 y 7x-;i,7-fe^;w-(4S)-7;^p-(2s)-fcf □ u h*~>] 5,* da* 



N^M-^r 0 0 " M O' C0 = Me " 

H a 
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[3-^7 D D-4- (5-7 >^ 7V U JV) 7 5 ; 7 x-Jl/] iEI (216 m 
g, 0.64 mmol) ) , h ^>X-4-[(4S)-7;^D-(2S)-tf D U v*~;M h*i/] v 

(166 mg, 0..64 mmol), EDCHC1 (184 mg, 0.96 mmol), HOBt (130 nig, 0.9 
6 mmol) &£ZShVx?-)l7^> (134 u\, 0.96 mmol) £ DMF (5 ml) ^> ^ 

ML, n-^if>/Mx5P;i/ (l:l ~ 1:2, v/v) r^=kD h^>7.-4-[l-[3- 

^7Dn-4-(5-7;U^P-2-^>y?T^/U;i/)75y7x-;i/7-fe5 1 ;i']-(4S)-7 
;U^o-(2S)-k°nU^-;i/^ h^->]5>/7p^\^+)->^;i/^>^ 17 
(355 mg, 96*) ZMteTWy 7* t bT#£. 

'H-NMR (CDCI3) 6 : 1.1 8-1,%.. (m, 2 H), 1. 39-1.53 (m, 2 H), 1.97-2.52 
(m, 7 H), 3. 22-3.37 and 3, 48-3.54 (each m, total 2 H), 3.58-4.02 (m, 8 
H), 4.21-4.26 and 4.35-4.41 (eachSn, total 1 H), 5.18-5.23 and 5.31-5.35 

(each m, total 1 H), 6.92-6. 98 (m, 1 H), 7.21-7.25 (m, 1 H), 7.36-7.40 
(m, 2 H), 7. 54-7.58 (m, 1 H), 7.65 (broad s, 1 H), 8.26-8.34 (m, 1 H). 
[1M 5] h^>X-4-[l-[3-i7Pa-4-(5-7;^D-2-^>y^7 N /U^)7 
5/7x-;W7-lz:^;W-(4S)-7;i'^P-(2S)-t: 0 D'J h^v'h^P'N* 
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h z> >*-4-[l-[3-£ □ p-4-(5-7;^D-2-^>y5 1 7yu jW7$y 7lZ 

>Wi (355 mg, 0.61 mraol) £ THF (4 ml) fc**U 0.5 N 

NaOH (4.0 ml, 2. 00 mmol), «D*, MUT*2mmmW?Z> a K$m*X-l Iffl 
CHcaC tfUtta&MEgtt. *fttfc . ttEEttftLTWItt (287 rag, 83»- 

'H-NMR (DMS0-d 6 ) 5 : 1.16-1.38 (m, 4 H), 1.78-1.95 (m, 4 H), 2.15-2.21 
(m, 3 H), 3.16-3.88 On, 7 H), 4.13 and 4.34-4.35 (each m, total 1 H), 5. 
26-5.33 and 5.39-5.46 (each m, total 1 H), 6.98-7.02 (m, 1 H), 7.23-7.24 

(1, 1 H), 7.34-7.39 On, 2 H), 7.78-7.82 On, 1 H), 8.01-8.05 (in, 1 H), 1 

0. 11 (broad s, 1 H), 12.06 (broad s, 1 H). 

MS (LC) m/z 564.4 (M + +l). -* 

Anal. Calcd for C 27 H 28 ClFi|0 4 S-lH 2 0: C, 55.71; H, 5.19; N, 7.22; S, 5.5 

1. - 

Found: C, 56.00; H, 4. 9.9; N, 6. 89; S, 5.38: 

mmm 6 3 

h 7 >*-4-[l-[5-* p D-4-(5-.7;^D-2-^>^ 7 y U ;W 75 /-2-7)l* 

P7x-;P7-fe^]-(4S)-7;^p-(2S)-fPU^-;M h^>]^p^tt 



kit (D M (1.26 g, 7.31 mmol) KU;K25 ml) ] 

t tert-r^U (1.47 ml, 10. 9 mmol) £jjQ*_, 60tT103f B 1Jtj 
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T&o KfoWliZ. 2-7 $ J -5-7 )V3ru^>V^7V*-)V (1.23 g, 7.31 mmol) 
£}JDA> £j&ig£J££SSK:60 , CT60#ffi#. £«£7S£PU 1 N HCltC^ 
#rttiSSII£«fiE»$fc. fi>BB£H^3S>M;:#fi?U j«l N HCI£«fctfflS 

X3VP (7:1, v/v) f^J;0 2-^D ; E-5-7;i/^O^>l/^7\/-^ (1.07 g, 6 
3*) SffiS^tLt^c. 
'H-NMR (CDC I,) (5 : 7. 18-7.23 On, 1 H), 7.64-7.77 (m, 2 H). 
[IS 2] [5-^ □ 0-4-(5-7J^O-M> , /f 7 = 

7x-ji/]|i x^;u xx^;kd-&^ 

F 




2-7*D ; E-5-7;^D^>>/^7V'-;U (548 mg, 2.36 mmol), 4-75 J-Z-0 
DD-2-7JPta.7irjnft X^;i/ X^xJP (547 mg, 2.36 mmol) 
tfU^X^A • p-h;i/X>X;l/7^-^-h (PPTS ) (178 mg, 0.71mmol) 
: sV> (5 ml) 3fWMM»rr3 0 EJfctt£?fraW& «JETfc»«t«*. 

*V>mm^)\, an; v /v) SfcShfcD [5-*pp-4-(5-7;ktP-2-'Oi/3 i 

7 > /iJ;W75;-2-7MP7xZJHSi x^;U I7fJl/ (298 mg, 33%) 

'H-NMR (CDC 1 3 ) 6 : 1.28 (t, J = 7. 1 Hz, 3 H), 3.61 (s, 2 H), 4.17 (q, J 
= 7.1 Hz, 2 H), 6.95-6.98 (m, 1 H), 7. 28-7.30 (m, 1 H), 7.39-7.42 (m, 1 
H), 7.54-7. 57 (m, 1 H), 7.69 (broad s, 1 H), 8.40-8.43 (m, 1 H). 
ixm 3] [5-^PP-4-(5-7;^P-2-A>75 1 7y'J;i/)7$y-2-7;i/^P 
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H CI 

[5-^DD-4-(5-7;^n-2-^>y5 i 7yu;W7$y-2-7;^D7x-;n 

■ mm JL^Jl JLXf-Jl (298 mg, 0.78 mmol) £ THF (5 ml) fc»#U 0.5 
N NaOH (5.0 ml, 2.50 nuool) £iD;t, SfiT?3«F mW??Z> 0 KfoWtikfc-l N 

■*P-2-^>y5 t 7vru;W7$^-2-7;^D7i=^]i» (237 mg, 86%) £ 

'H-NMR (DMS0-d e ) 6 : 3. 64 (s, 2 H), 7. 03-7.08 (m, 1 H), 7. 45-7. 55* (m, 2 
H), 7. 83-7.86 (m, 1 H), 8:28-8.31 (m, 1 H), 10.26 (broad s, 1 H), 12.56 
(broad s, 1 H). 

[IS 4] h^>X-4-[l r [5-7DP-4-(5-7;^n-2-^>y^7V'U;i/)7 

$ y -2-7;i/^- □ 7 x - - (4S) -tjm-d- (2s) - e o u h ^ 

'>]y^D^1r^M>| x777!/©^ 

F 

H CI 

[5-7pp-4-(5-7;^n-2-^>^7yu;W7^y-2-7;^P7x-;W 

mm (233 mg, 0.66 mmol) , h ^>7-4-[(4S)-7;U^P-(2S)-h°P U 
* K*^] v7PM-tf>;*jjM*>g£ X7^;U H»J21©[X@3]T 

^Lfefb^) (170 mg, 0.66 mmol), EDCHC1 (189 mg, 0.99 mmol), HOBt 
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(133 mg, 0.98 mmol) DX9MI/75 > (137 u\, 0.98 mmol) £ DMF 

(5 ml) MT3B#IHH«#TS. RM£7j<£&^ tffttll§ B B B ^MEy«. ffi 

7-f-{lT*IML,> n-^l7->/M?X3^ (1:1 ~ 1:2, v/v) Wd&*)h7> 
7-4- [1- [5-7 p P-4-(5-7MO-M>^7 i /'JJW75/-2-7M07i 
x;[/7-k^;i/]-(4S)-7;i/^-D-(2S)-t:°PU 9 J~)V* h^y]y^D^f>^^ 
pWI/ X7;t-;1/ (368 mg, 94«) «fe7^77XtLTt#fc„ 

'H-NMR (CDC1 3 ) (5 : 1.22-1.33 (m, 2 H), 1.39-1.53 (m, 2 H), 1.96-2.18 
(m, 4 H), 2.22-2.53 (m, 3 H), 3.23-4.03 (m, 10 H), 4.27-4.31 and 4.37 (e 
ach in, total 1 H), 5.19 and 5.23-5. 37 (each m, total 1 H), 6.95-6.99 (m, 

1 H), 7.36-7.44 (m, 2 H), 7.56-7.59 (m, 1 H), 7.65 (broad s, 1 H), 8.3 
4-8.43 (m, 1 H). ^ 

[Xm. 5] >^>7;-4-[lr.j5^DD-4-(5-7;i/^D-2-^>y^77U;i/)7 
$y-2-7;i/^-D7xx;i^7dl#:;i/]-(:4S)-7;i/^-n-(2S)-t:oU 




S^>7-4-[l-[5-7PO-4-(5-7;^P-2-^>y5 L 7 > /U;i/)75y-2-7;i/ 
^P7xx;i/7-tr^;W-(4S)-7;U^-D-(2S)-b:P'J y-JM h^>]y^D^ 
•y->lJJl#>m. *3")V XXtJI (368 mg, 0.62 mmol) £ THF (4 ml) izB 
ML, 0.5 N NaOH (4.0 ml, 2.00 mmol) £iP;L ^UT2f$FflJf#T3o 

$tj<-i NHcncffi^, m&msk&M&mi. msmkvxms^ (266 
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■g. 743!) Z&m&mmVDtLT'&tz. 

'H-NMR (DMS0-d 6 ) 6 : 1. 18-1. 38 (m, 4 H), 1.86-1.99 (m, 4 H), 2.10-2.21 
(m, 3 H), 3.17-4.02 On, 7 H), 4.13 and 4.35-4.36 (each m, total 1 H), 5. 
26-5.35 and 5.40-5.48 (each id, total 1 H), 7.03-7.08 (in, 1 H), 7.41-7.48 

(m, 2 H), 7.83-7.87 (m, 1 H), 8.25-8.27 (m, 1 H) 

MS (LC) m/z 582.4 (MM), 580.4 (MM). 

Anal. Calcd for C„H„C1F 3 N,0 4 S1/2H 2 0: C, 54.87; H, 4.77; N, 7.11; S, 5. 
43. 

Found: C, 54.68; H, 4. 62; N, 6.85; S, 5.45. 

nmm 6 4 

5^]-(4S)-7^D-(2S)-tf □ U D^ +1J .>^#>» : 

[IS l] C3-7nt-4-[:C3--r>HU;^;^-;i,)7$y]7x-;p]^ 




C0 2 Et 



-f > K-;P-3-*^zK>» (1.00 g, 6.21 dddoD ££££4-7^ 7-3-70^:7 
x-;UB» (1.60 g, 6.21 mmol) « DMF (20 ml) fc**U WflMTFlC EDC 
HC1 (1.43 g, 7.45 imoOfcJn*.*. E£^te£gfi^4P#MJim £j« 

a * °t> <-\zxmmu mm^jm^m [3-^0^-4- ui-+> k 

UMM^) 7 ^]7x-;WSi x^;P XXx;K664 nig, 27 » ft 
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'H NMR (CDClj) 5 : 1.29 (t, J = 7. 1 Hz, 3H), 3.59 (s, 2H), 4.19 (q, J = 
7.1 Hz, 2H), 7.24 - 7.33 (m, 3H), 7.41 - 7.51 (m, 2H), 7.82 (d, J = 2. 7 
Hz, 1H), 8.20 (m, 1H), 8.31 (broad s, IB), 8.48 (d, J = 8. 6 Hz, 1H), 9. 
35 (broad s,' 1H). 

mm 2] [3-^nt-4-[(3-'f > k 'j;w^-;v)7$ ;] 




(664 rag, 1.65 mmoL>,%HF (17 ml) Kl»#U. 0. 25N NaOH (10.0 ml, 
2.48 nmoDSijg*, Sa^^'fiiS^-rs. £«£1N HClfc&Sf, Blte£-f 

§o ffaj&&$ttEEffiR, tR&^ «EE$fei8ILT [3-7*O^E-4-[(3-i'>KU^ 

*M-;W75/]7i-JWSt (341 mg,55 X) SWfeH^fttbTftfc.- 
'H NMR (DMS0-d 6 ) 5 : 3. 62 (s, 2H), 7.13 - 7.21 (m, 2H), 7.29 (dd, J = 

8.3, 1.7 Hz, 1H), 7.47 (d, J = 8.3 Hz, 1H), 7.60 (d, J = 1. 7 Hz, 1H), 7. 

63 (d, J = 8.3 Hz, 1H), 8.14 (d, J = 7. 6 Hz, 1H), 8.27 (d, J = 3. 2 Hz, 1 

H), 9.27 (s, 1H). 
MS (ESI) m/z 373 (M + H), 375 (M + +3). 

[IS 3] h7>7.-4-[l-[[3-yD^E-4-[.(3-r>K'J;^;i/fc;i/)7$/] 

7xx;i/]7-fe^;p]-(4S)-7;i/^-D-(2S)-tfo'J> p x;M h^vl^OA^it 
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o./~Vc 



x -C0 2 Me 



3-^n^[(W>HU;P*;W?=^)75y]7x=^]|» (341 mg, 0.91 
mol). H^>^-4-[(4S)-7;^0-(2S)-tTD>j>?-;M h + v]v^D^-y- 
>**#>K .x*r;p 3feW«2i©[iS3]Tf^Lfcfls^) (237 

■ng, 0.91 Dimol), HOBt (25.0 Dig, 0. 18 mol)*«k«DMAP (22.0 mg, 0. 13 mmo 
1) (D DMF (5.0 ml) ^» T t EDC HC1 (228 mg, 1.19 mmol) «jjn 

m&mm, *m «a»i/Tb5>^[H^nfH-[(H>*ij^ 

^vJ^DAt^^M^^^ I7f^ (500 mg, 89%) £ft& B 

'H NMR (DMS0-d 6 ) <5 : l.lf - 1.28 (m, 2H), 1.32 - 1.45 (m, 2H), 1.87 - 
2-33 (m, 7H), 3.21 On, 1H), 3.46 (m, 1H), 3.57 (s, 3H), 3.59 - 3.93 On, 
5H), 4.16 and 4.34 (each m, total 1H), 5.31 and 5.38 (each m, total 1H), 

7-12 - 7.2.0 On, 2H), 7.24 (m, 1H), 7.47 (d, J = 7. 67 Hz, 1H), 7.54 and 
7.56 (each d, J = 1.5 Hz, total 1H), 7.62 and 7.64 (each d, J = 8. 3 Hz, 
total 1H), 8.14 (d, J = 7.6 Hz, 1H), 8.26 (s, 1H), 9.24 (s, 1H), 11.73 
(broad s, 1H). 

MS (ESI) m/z 614 (M'+l), 616 (M f +3) . 

[IS 4] H7>^-4-[l-[[3-yD^-4-[(3-r>HU;W*;Ufc;W7$y] 
7x ZLM - (4S) - 7 JU* D - <2S) - tr □ 'JyzJMh + y]^ DA+f 
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CO,H 



> 5 >X-4- [1 - [ [3-7* □ [ (3-f > H U ;UjtJ 7$y]7xnJW7 
ttM- (4S) - 7 ;M- □- (2S) - 1! O U 5?-;^ h £ o >m 
*?)V XXTJ^ (500 mg, 0.81 mmol) * THF (28 ml) iZ^MW 0. 25N N 
. aOH (5.00 ml, 1.25 mmol) ^iflA, S^T3B#r B 1ffi^T^ 0 Sjfcifck:*^/-^ 
7K (1 : 1, v/v; 10 ml) £jbn*., ZblZimmSt&Lrc®. MJ£T*mi&*% 
ST*. Sfifc:*&Un;L 1NHC1 (10 ml)£in;?.T8Stefc:'fS. #rt£}|£JI£MldE 
TfeifeH. MJE^LT«I#) (390 mg, 80 X) «|ffilIIMch LTf# 

IR (ATR) v 3411, 3208, ; 2938, 2861, 1691, 1627, 1509, 1432 cnf 1 ; 

'H NMR (DMS0-d 6 ) <5 : l.i'f - 1.42 (m, 4H), .1. 87 - 2.28 (m, 7H), 3.19 (m, 

1H), 3.42 - 3.93 (m, 6H), 4.14 and 4.34 (each m, total 1H), 5.32 and 5. 
38 (each n, total 1H), 7.12 - 7.21 (m, 2H), 7.24 (m, 1H), 7.47 (d, J = 
7.5 Hz, 1H), 7.54 and 7.56 (each d, J = 1. 7 Hz, total 1H), 7.62 and 7.64 

(each d, J = 8.0 Hz, total 1H), 8.14 (d, J = 7. 5 Hz, 1H), 8.26 (d, J = 
2.9 Hz, 1H), 9.24 (s, 1H), 11.73 (broad s, 1H), 12.01 (broad s, IB). 

MS (ESI) m/z 600 (M + +l), 602 (M + +3) ; 

Anal. Calcd for C 29 H 31 BrFN 3 0 5 H 2 0: C, 56.32; H, 5.38; N, 6.79. 
Found: C, 56.10; H, 5.32; N, 6.68. 

mmm 6 5 

h 7>x-4-[i-[[5-£ p p-2-7;i/^-p-4-[(i-^^;u-3--r y h 'j;w&;w#n;io; 
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[Ig 1] h^>X-4-[l-[[5-^OD-2-7;i/^0-4-[(l-^^;i/-3-<>HU 

;^^-;W7^y]7x-;i.]7ir5 L ;W-(4S)-7;u^n-(2s)-t°o'js?-;M 




Me 



[5-^ d n-2-7;M-D-4-[(i-y ^i^-^ > > u jwm-;w7> y] 7x - 

;WftBI (210 mg, 0.58 mmol^ h ^>7-4-[(4S)-:7;i^D-(2S)-t:D U v~ 
Wh^y]y^A^>*||>| X*:r;K*««21©[Ig3] 
T&lftLtzlk^m (151 mg, : .0:53 mmol), HOBt (16.0 mg, 0: 12 mniol)&J;UC 
DMAP (14:0 mg, 0. 12 mmol) %DMF (6.0 ml) MmiWTlZ EDC HC1 (1 

67 mg, 0.87 Bimol) £il];t3„ Kmm^^M^T:^ £K:i3Bf P^jf #-t3. Kfo 

W7Amh^77^- tTM U PiI?;»J:f)h7 >7-4- [1 - 
[[5-^7 □ D-2-7;^P-4-[(l-y ^;i/-3--f > H U )Vts)V^~)V) 75 y ] 7i- 
JH 7-fe^;W-(4S)-7;^a-(2S)-tf d u 5>-;m h*->] a^^ytiJV 
y^;u xxt-^ (354 mg, 100 %) ^m.n^r^jvyTxtLxn 

. ' H NMR ( CDC1 a) <5 : 1.20 - 1.28 (m, 2H), 1.31 - 1.52 (m, 2H), 1.96 - 2.5 

2 (m, 7H), 3.25 (m, 1H), 3.34 and 3.52 (each m, total 1H), 3.57 (m, 1H), 
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3.64 and 3.66 (each s, total 3H), 3.71 -3.99 (m, 7H, including single 
t, 3H, at 5 3.87), 4.28 and 4.36 (each n, total 1H), 5.25 and 5.29 (eac 
h m, total 1H), 7.32 - 7.35 (m, 2H), 7 r 38 - 7. 42 Co, 2H), 7.79 (in, 1H), 

8.12 On, 1H), 8.28 (ra, 1H), 8.48 and 8.51 (each d, J = 8.3 Hz, total 1 
H). 

MS (ESI) m/z 602 (M'+l). 

[IS 2] h5>^-4-[l-[[5-^OP-2-7^a-4-[(l-/^;i/-3--f >HU 
)V%)ltf=.)V)7$ A 7x-;i/]7ir^;U]-(4S)-7;^p-(2S)-fcf P U i?~)\>* 
b* 9 A isZ w\*vyt))\,jS>m.(D%tii 



F 




h^>7>-4-[i-[[5-^DP-2-7;i/*D-4-[(i-^^;w3-^>FU;^;i'fc 

;U)7^y]7x-;i/]7'fe5 1 ;W-(4S)-7;i/^P-(2S)-k!P'J b* 9 s] 9 s 
^U^D-ytlM>m *=?)V I7TJ^ (354 mg, 0. 59 mmol) £THF (6.0 
ml) IzmML, 0.25NNa0H (3.53 ml, 0. 88 mmol) &Jn;L MT?6I^MJR^T 
§o EJfcfclNHCl (10 iDCftffBttttf^. «fffijSS.S«JE«WSl, M 
Eft&LT (298 mg, 86 X) aafeBJftJi: bT#fc D 

IR (ATR) v 2940, 2863, 1718, 1652, 1585, 1521, 1465 cm" 1 ; 

'H NMR (DMS0-d 6 ) 5 : 1.16 - 1.41 (m, 4H), 1.86 - 2.32 (m, 7H), 3.17 - 
3.84 (m, 6H), 3.89 (s, 3H), 4.13 and 4.35 (each m, total 1H), 5.32 and 
5.40 (each m, total 1H), 7.21 On, 1H), 7.27 On, 1H), 7.42 and 7.45 (each 

d, J = 7.3 Hz, total 1H), 7.54 (d, J = 8.4 Hz, 1H), 7.70 and 7.72 (each 

300 



BNSDOCI D: <WO_020S3534A 1 _!_> 



WO 02/053534 



PCT/JP0J/J1641 



d. J = 5.6 Hz, total 1H), 8.15 (d, I = 7. 6 Hz, 1H), 8.30 (m, 1H), 9.28 
(s, 1H), 12.01 (broad s, 1H). 

MS (ESI) m/z 588 (M + +l) ; 
. Anal. Calcd for C 30 H 32 C I F 2 N 3 0 5 0.25H 2 0: C, 60.81; H, 5.53; N, 7.09. 

Found: C, 61.07; H, 5.65; N, 6.71. 
MMffl 6 6 

h 7 >7s-\- [1 - [3-^7 o □ -4- [ (l-X^^-3-f > F U mm -)V) 7$;] 7 x 
ts>m : 




7jc*{b±hU^A (6085 fe 273.9 mg, 6. 846 mmol) £ DMF (8.0 ml) \zM 
MU 0tWTilO.H-;H-*M>i *3MP X*5MP (399. 8 mg, 
2.282 mmol) £iin*.S. KfcU&Wtf£®mnumimtZ. K^miZ0X:^3 
^itJL^)V (0.27 ml, 3.423 mmol) ^MX, Kfom^Wi* £ $ fCf^^T2^ 

Jg^ inhci , fiafnft«i**», ii7jc^^hu^AT^m 

^LTl-x^;K>H-;u-3-*;^>^ i^fi^flfc, 3Mb^» 

'H-NMR (CDC 1 3 ) 6 : 1.52 (3H, t, J = 7.2 Hz), 3.93 (3H, s), 4.20 (2H, q, 
I = 7.2 Hz), 7.22-7.34 (2H, m), 7.38 (1H, m), 7.86 (1H, s), 8.20 (1H, 
m). 
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£ THF (9.0 ml) fc&M?U 0. 25N NaOH (9.0 ml) jQfcfcft, El&iB 

-&^50t:-e36B#W#T^o EJSffi^ttfclH NaOH (1.0 ml) fcjg*., $£K7 
0 < C-e9B#F^»T^o EJSttS^i&fcfcSlU 1NHC1 (4.5 ml) SlPAT^ft. 

(388.0 mg, 90 85 , 2ig0iR*) §Mfi7€;i/7 7^iLt#t. ' 
'H-NMR (DMS0-d 6 ) 6 : 1 . 38? (3H, t, J = 7.2 Hz), 4.26 (2H, q, J = 7. 2 H 
z), 7.12-7.28 (2H, m), 7.-5.fg(lH, d, J = 8.0 Hz), 8.01 (1H, d, J = 8.0 H 
z), 8.07 (1H, s), 11.93 ClH/.br s). 

■ixm 3] 3-^PD-4-[(f-x5 1 ;i/-3--r>H'j;i/*;i/^-;i/)75y]7x-;i/ 




1-X^;K > H-;i^-3-*;P3j?>K (160.2mg, 0.847 mmol) \Z Wc^Vy 
(3.5 ml) ^^TllbW'JJP (108. 9m 1, 1.270 mmol) £ 15 t:T»T 

mmzmt^^-uy (3.5 mo ^jq^l sm#tic3-7op-4-7 3:/7 

x— Jlsffl-B. XXf-)V (177.5 mg, 0.889 mmol) ©^fb^^l/>(3.5 m 
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1) mm&£tfhVJL?)U7$> (0.37 ml, 2.667 mmol) SJn*, 18^mM 

flE-fs. M^Sigc^i, «mT^«Es®i-r-5. iM^DD^Ac 
»«u in hck mn*to*m*^ mqm±bvoii-&mrz. metfiz 

m *5P;U IXfJP (277.7 ng, 88X) *%&7 7 X tVT®tz. *4"fc 

Cin^±fjf STT 3 H t & < #©£jfcf;:ffl 
'H-NMR (CDC1 3 ) 6 : 1.54 (3H, t, J = 7.6 Hz), 3.59 (2H, s), 3.71 (3H, 
s), 4.23 (2H, m), 7.15-7.49 (5H, m), 7.78 (1H, s), 8.14 (1H, m), 8.26 (1 
H, m), 8,59 (1H, d, J = 8.4 Hz). 




3-* □ p-4-[(i-x^;w3% > > u;u*;u#x;w 7$ ;]7x-« 

;P I7fJl^ £ THF (6.0 ml) fcfctfU WT0.25N NaOH (6.0 ml) ftjn*., 

5orT?i8«H«aifrr*. smtsaicftau «Ei?»a*fg*-rs. 
fcaattciirHci (2.om)^MTiii;tm *«t 

^ «ffift&LT 3-7 n n-4-[(l-x?jh3-^ > H UMj^-;W 7$ y] 7 
jL-)mm (250.7 mg, 943!) S»fi7^777ilTj|&. 
'H-NMR (DMS0-d 6 ) 6 : 1.43 (3H, m, 0CH 2 Me), 3.62 (2H, s), 4.28 (2H, m, 0C 
H,Me), 7.12-7.30 (2H, m, ArH) , 7.44 OH, m), 7.58 (1H, m), 7.66 (1H, m), 
7.91-8.10 (1H, m), 8.15 (1H, m), 8.35 (1H, m), 9.31 (1H, s). 

trf 53 vy>x 4-[i-[3-^ □ □-4-[(i-x^;p-3— r > h u;^ ;m*x» - 

T5y]7x-;P7-fe^;U]-(4S)-^;^p-(2S)-t:DUv-;M N^y]y7o 

303 

BNSOOCID: <WO_02053534A1_I_> 



WO 02/053534 



PCT/JP01/11641 




#>m. xx^ji(mtm2KD[xm^x^mvtc{t^m (171.2 mg, 

. .0.660 mmolK 3-^7 n P-4-[(l-X^;|/-3—f > F U;P*;V#n;W 75 /] 7i- 
^ii. (235.6 mg, 0.660 mmol) &£lKH0Bt (17. 8 nig, 0.132 mmol) (D DMF 
(8.0 ml) ^mWT\Z EDC HC1 (189.9 mg, 0.990 mmoO £iQA, £ 

{±sr§= m&m*mmmw7kmwim$. hvv&\zT%mt* meet 

.c.: *.' 
■ ' ■»«"w • .■ 

KlTlfifU ^yy.-m&.&fy (1:2, v/v) S^Dh7>^ 4-[l-[3-^P 
. P-4-[(l-X3^-3-^>H^ 

;i/^p-(2S)-h°PU vx^^ h^->] v^p^\^it>7j;i/^>^ i^f 

;P (334.1 mg, 85%) ^IHfi7^l/7 t LT%fc„ 
'H-NMR (CDC1 3 ) (5 : 1.15-1.34 (2H, m), 1.36-1.58 (total 5H, m, including 
3H, t, J = 7.2 Hz, at 6 1.53), 1.92-2.15 (5H, m), 2.16-2.50 (2H, m), 

3.19-4.02 (total 10H, seri.es of m, including total 3H, s at <5 3.63, 3.6 

5), 4.15-4.40 (total 3H, m, including 2H, q, J = 7. 2 Hz, at 6 4.21), 5. 

24 (1H, m), 7.18 (1H, ni), 7.32 (2H, m), 7.36 (1H, m), 7.42 (1H, m), 7.86 
(1H, s), 8.13 (IH, m), 8.27 (1H, m), 8.56 (1H, dd, J = 7.2, 8.4 Hz). 

[1*1 6] h 5 >7-4-[l-[3-7 DD-4-[(l-If JH-f > F 'J WMrjl/) 

7^y]7xx;i/7-fe5 1 ;i/]-(4S)-7;^p-(2S)-tfPU^x;i/^ h=^>] v-^p 
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COjH 



h 7>Z 4- [1- [3-^7 d □-4-[( 1 _ x ^ ;l/ _3_^ y Y yjWjistf-MY^yyy 

x-^7^^]-(4S)-7;i/^n-(2S)--enUv-;M h^h>^n^v>ti 
M>m *^)V iXf^ (334.1 mg, 0.559 mmol) £ THF (6.0 ml) \z®ffi 
U 0.25NNaOH (6.0 ml) ZtiUZ.. S^TiSBf F^»T^>. M»MmT{C 
i§&®£LT#£nS^&£lN HC1 (2.0 mD^Jp^T^t-r^o #rffitti&$ 
MfiEM, 7kft^ «EI£«LTgjS* (293.6 mg, 90» *&&7±)V7 tX 

IR (ATR) v 2937, 1649^ : %1 cm" 1 ; 

'H-NMR (DMS0-d 6 ) (5 : 1: UM. 40 (4H, m), 1.45 (3H, t, J = 7.2 Hz, 0CH 2 M 
e), 1.80-2.04 (4H, m), 2.04-2.36 (3fi, m), 3.10-3.97 (total 7H, series of 

m), 4.07-4.39 (total 3H, m, including 2H, q, J = 7.2 Hz, at 5 4.29), 
5.32 and 5.39 (total 1H, d, J = 54.4 Hz), 7.10-7.30 (3H, m), 7.38 (1H, 
d, J'= 6.8Hz), 7.59 (1H, d, J = 8. 0 Hz), 7.65 (1H, m), 8.16 (1H, d, J = 

8.0 Hz), 8.35 OH, s), 9.31 (1H, s), 12.05 (1H, br s, C0 2 H). 
MS (ESI) m/z 584 (M* +1) ; 

Anal. Calcd for C 31 H 35 C1FN 3 0 5 0. 25H 2 O: C, 63. 26; H, 6.08; N, 7.14; CI, 
6.02; F, 3.23. 

Found: C, 63. 20; H, 6.08; N, 6.96; CI, 5.86; F, 3.18. 
MffiM 6 7 .......... ,„ 

h ^ >x " 4 " Cl-C3-^ □ D-4-[(i-f y y'u fcf;w3-r > K 'J )Vt> -;u) j ^ 
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n 7x-^7-lz^;H-(4S)-7;i/^P-(2S)-tfP U z?-)V* h^>] DM 1 




•C0 2 Me 



-1 



**-ffc^ h U £7 A (60SS ifttt, 275.2 nig, 6.881 mmol) * DMF (8.0 ml) \ZM. 
»U 0 < CTft#Tt'T>H-;i-3-*;^>BI iXfJP (401.8 mg, 

2.294 mmol) SrJP^^o EJfcg£*£3 £> K:irafin?45$Hft#«, SVttrfV? 
u¥)y (0.34 ml, 3.440 mmol) &Jn>L, $ SKKTCTl. 5B#W> S»7?7RfM*^ 

U A^+h>-^x^ (ftl, v/v) S»J;OHV^dW>F-JH-5!i. 
;i/^>m IXrJl/ (387.6 mg, 7830 SBStfiJSW&tbTfcfc. 

'H-NMR (CDC1 3 ) 5 : 1.56 (6H, d, J = 6.8 Hz), 3.91 (3H, s,), 4.67 (1H, h 
ep, J = 6.8 Hz), 7.28 (2H, m), 7.40 (1H, m), 7.94 (1H, s), 8.19 (1H, m). 
[IS 2] 1-^ V7°D If M > F-)h3-*;i/^>i©M 




l-<V7'De;K>H-;i'-3-*;U^>m *?)V I7fJV (387.6 mg, 1.784 
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mmol) £ THF (8.0 nil) £Jg#U 0. 25N NaOH (8.0 m!) Sfln*, 50t:T18Sf 
fflmWTZ. E*ffi&£fifc?&aiU IN HC1 (4.5 inI)^liP^TM'l±}C-r-5 0 #r 

>H (327.8 rag, 90S!) ^Stm&T^fryyZtLTmCo 
'H-NMR (DMS0-d 6 ) 6 : 1.38 (6H, d, J = 6.4 Hz), 4.78 (1H, m), 7.20 (2H, 
n). 7.59 (1H, d, J = 8.0 Hz), 8.02 (1H, d, J = 7.6 Hz), 8.12 (1H, s), 1 
1.96 (1H, br s). 

CIS 3] 3-^op-4-[(i-^yyDt°;i/-3-r>Hu;i/^;i'fc;W75y]7 




l--fyyPtr;K>K-^r3-^j|?>K (159.6 mg, 0.785 mmol) ©Jfrfc* 
5Flx> (3.5 ml) jgjfcfc, -15-CT^Tf^ M£*ttV)l> (101.0 tfl, 1.1 
78 mmol) £Jn*.7c^ RJ6S^tt*afiT2. 5^Hi»pir*. a»£MffiT(C 
«g£ 0 fcf&n*8i£££fc;*:^> (3.5 ml) IcjftfcU SSW6^TK:3-^ 
PP-4-7$;7xr«| ixfjl, (164.6 mg, 0.824 mmol) <D & 

ft*:Pl/> (3.5 ml) »iy>iji^75> (o.35 ml> 2 . 474 mmol) « 

Tftftft, WBET?*l«*e^ LT3-^ o o-4-[(i-< y y D t?;U-3-< > K U 
M-;W75y]7xZ« *3^X*x;K«75.3ig. 91%) 

'H-NMR (CDClj) 5 : 1.60 (6H, d, J = 6.8 Hz), 3.60 (2H, s), 3.71 (3H, 
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s), 4.73 (1H, m), 7.15-7.54 (5H, m), 8.00 (1H, s), 8.11 (1H, m), 8.28 (1 
H, m), 8.60 (1H, d, J = 8. 4 Hz). 

[xm 4] 3-i7PD-4-[(i-<yyDt°;i/-3-<>Hu;^^fc;W7^y]-7 




±I3> [IS 3]T1#fc, 3-#cm-4-[(W v7ntf;u-3-<>h*u;p;fr;^ 
-;W75/]7i-;i/»s ^^1/ i7f;n thf (6.0 mi) i;g|u 0.25N 

NaOH (6.0 ml) £Jn;L 50rT«fS3M #T3o RiBtt*aaK:»j|IU «EE 
Tfci«£teLT#e>ft53g&K:iN HCI (2.0 ml) £flp;LT«k:T£o tfttttil 

HSMieWl Mffii;it.LT3-^po-4-[(i-'ryyotf;i/-3-i'>h*u 
;u*;^-;u)T^/]7x^;i>'||k (246.2 mg, 93%) ^7^77x^1 

'H-NMR (DMS0-d 6 ) 5 : 1.52 (6H, d, J - 6.4 Hz), 3.62 (2H, s), 4.84 (1H, 
hep, J = 6.4 Hz), 7.13-7.30 (3H, m), 7.44 (1H, m), 7.62 (2H, m), 8.18 (1 
H, m), 8.48 (1H, s), 9.36 (1H, s),* 12.32 (1H, br s). 
[IS 5] h5>*-4-[l-[3-£PO-4-[(M V^Dtf;i/-3-f >\*V)Wj)V 

# - m 7$;]7x —frrttM - (4S) -7)V*u- (2S) - tf a u * h * ->] 
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h v >X-4- [ (4S) -7)U* □- (2S) - t? n U h + v/7 □ a++}->^ 

HZzrJV »j21©[ll3]TML^^) (163.8 mg, 
0.632 mmol), 3-^7 □ n-4-[(i-< y^D t>-3--T > 75 /] 

7x-;i«(234.3 mg, 0.632 mmol) HOBt (17.1 mg, 0.126 mmol) © 

DMF (8.0 ml) mML, Si£»TlI EDC HC1 (181.7 mg, 0.948 mm 
ol) £JnA, R^S^'*S&tMT18I^RI«^fS. KfcWtitmWtJL^)\,T« 
JltlSrJU&lN HC1 ^iWifTfciW, -&*flS8l^h'J£AT 

^^^-fcxflfftU ^-i^-ftBx^ (1:2, v/v) ^Dh7> 

^-4- [1- [3-/7 □ n-4-[(i-f V7°a r > H u;^;^-;i^7$ / ] 7x 

-;P7-fe5 1 ;W-(4S)- 7 ;^n-(2S)-fP >J h*>0 ~>^7 p^tj->#;p 

JLZr-JU (322. 9 mg, 843!) SUfiMti lt#fc. 

'H-NMR (CDCI3) 5 :1.10-^(2H, m), 1.36-1,55 (2H, m), 1.58 (6H, d, J 

= 6.8 Hz), 1.75 (1H, m),.:1.92-2.15 (4H, m), 2.15-2.51 (2H, m), 3.19-4.0 
2 (total 10H, series of $ 4.20 and 4.36 (total 1H, m), 4.72 (1H, hep, 
J = 6.8 Hz), 5.23 (1H, d, J = 54.4 Hz), 7.18 (1H, m), 7,28-7.40 (3H, m), 

7.45 (1H, m), 7.98 (1H, s), 8.11 (1H, m), 8.29 (1H, s), 8.56 (1H, dd, J 

= 7.2 Hz). 

[1*1 6] hy >7;-4-[l-[3-£ d d-4-[(W y^D hf^-3-r > F U )V% )V 
#-;W 75 A ^x-;i/7-fe^]-(4S)- 7 ;^D-(2S)-t:D u h*->] 
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: . K^>x-4-[i-[3-^Do-4-[(i-ryypt: 0 ;i/-3-r>Hu;^;^-;i/)7$ 

y]7x-;i/7t^;W-(4S)-7;^D-(2S)-hfoU^-;Mh+'>]v^D^ 
f -y->*^#>B6 X^xJP (322.9 mg, 0.528 mmol) & THF (6.0 ml) \z 

\ ' »fl?U 0.25N NaOH (6.0 mi) £iDA,' MT18IJ#Wift#T<5. KJS**«flE 

] , Tfc»«S|4l/T»6nsMK:iN HC1 (2.0 Bl)*tt^TKtttra. WffllS 

H»E«, *«5«V.j*ffift*LT (283.9 mg, 90%) ^667^7 7^^ 

L/T#&. 

f IR (ATR) v 2933, 1643, 1511 cm' 1 ; 

.'H-NMR (DMSO-dg) 5 : 1.08-1.44 (4H, a), 1.53 (6H, d, J = 6.8 Hz), 1.80- 

2.05 (4H, m), 2.05-2. 34 . (3H, m), 3.12-4.40 (total 8H, series of m), 4.85 
| (1H, hep, J = 6.8 Hz),' 5.32 and 5.39 (total 1H, d, J = 54.4 Hz), C< 7. 12- 

7.28 (3H, m), 7.39 (1H, d, >J = 6.8 Hz), 7.60 (2H, m), 8.17 (1H, d, J = 
I 8.0 Hz), 8.48 (1H, s), 9.35|j(1H, s), 12.04 (1H, s). 

j MS (ESI) m/z 598 (M + +1) ;""? : ;. 

; Anal. Calcd for C 31 H3 5 cM 3 0 5 0.25H 2 0: C, 63. 78; H, 6.27; N, 6.97; CI, 

I 5.88; F, 3.15. 

Found: C, 63.62; H, 6.32; N, 6.77; CI, 5.72; F, 3. 13. . 
MMffl 6 8. 

h ^ >X-4-[l-[4-[(l-^>^-3-r > F yMM^JS/]^-^ any 
I x-;i/7ir^;W-(4S)-7;^o-(2S)-if PU^-;i/^ h^->]->7DA.^>^ 

[is i] i-^>v;k>f-;p-3-^;1/^>^ xxxjkd^ 
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t 

Bn 



^C0 2 Me 



Jmiti-hV^A (60* jfttt, 274.1 mg, 6.853 mmol) £DMF (8.0 ml) izM 

»u ot:twtr:<>h-;^s-*^|5>« w i^jp ( 40 o.2 mg, 

2.284 nol) £Jn*, i^^T30#»-f<5o ©BWfcOtTJWfc'O^ (0.4 

i mi, 3.427 noo Km&**mT:immm-*. %fomz*z 
inzKi&zit^ mm^MzTmmz. mmw mum. m*m*j- 

5*7A^Yh^7^l:T»iU AW>-«i fj V (6:1, v/v) 
»iO M>W>H-^*K>i ^^I7f^ (100 

'H-NMR (CDC1 3 ) 5 :3.90 g|p), 5.31 (2H, s), 7.13 (2H, 0,), 7.18-7.38 
(6H, ■). 7.83 (1H, s), 8,19% d, J = 8.0 Hz). 
Um 2] l-^>i?;K$h*-)H-*j^>io^ 




Bn 



COjH 



l^>*;K>K-;iHh*;i^>« x*^ ( 60 6. 1 mg, 2.284 mo 

0 ^THF. (15 ml) fc*«EU, 0. 25N NaOH (8.0 ml) «p* % ' 70t)in8«ffi# 
T^o j**ttft*»lc»apu «ET?»«*«4-r«. »6tifca»fclKHCl 
(5. 5 ml) *»fT«tt W S^^nftitoatJBt,. «£ftjfcLTl-^ 

>^k>k-;m-#;i^>^ (100*) *m&7*)],7 7ztisTatt. 
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'H-NMR (DMS0-d 6 ) 6 : 5.49 (2H, s), 7.14-7.38 (7H, m), 7.52 (1H, m), 8.0 
0 (1H, n), 8.21 (1H, s), 12.01 (1H, br s). 

[18 3] 4-[(l-^>y;H-<>HUJl/^M-j|/)75y]-3-^DD7i- 




l-^>5?;K>H-;k-3-*;W2|5>S6 (201.3 mg, 0.801 mmol) <D#fc*W 

y (4.omi) mmiz, -i5VT*m#Tizm\:ttW)i ao3.ui, 1.202 mmo 
*«*rs. f#e>n^g^b^^i/> (4.0 ii) t»#u mmrfizz- 

^PD-4-7S/7x.-J« iXf^ (167.9 mg, 0.841 mmol) <D 

mt^Vy. (4.0 ml) ^i:.&hUx^7$> (0.35 ml, 2.523 mmol) §Jfl- 

6nsgfflE$^PD*;i.A^&R-ra..-ein*, IN HClSfcifK ^7KW^-hU"7 

75;]-3-^PD7xz;i/»i I7f^ (341.3 mg, 98X)£&&. * 

'H-NMR (CDC1 3 ) 5 : 3. 59 (2H, s), 3.71 (3H, s), 5.38 (2H, s), 7.08-7.42 
(10H, m), 7.87 (1H, s), 8.16 (1H, d, J = 7.6 Hz), 8.29 (1H, s), 8.58 (1 
H, d, J = 8.0 Hz). 

IXM 4] 4-[(l-^>v;i/-3--r>Hij;^;i/#-./0 75/]-3-^DDyx- 
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COjH 



^ IXf jl/ (341.3 mg, 0.788 mmol) £ THF (7.0 ml) \Z®MU 0.25NN 
aOH (7.0 ml) £in^ 50^^181^^^ 5 0 «M^|U MEET? 
»«S:S4-r*c fcSn&SitfclNHCl (2.5 ml) ^j)^til(:t§ 0 ^fflgg 
JI£M£EM. 7jc^ MidE^LT4-[(l-^>v^-3-^>HU; 1/ ^ / ,i / ^- ;W 
7$;]-HD07i-J« (285.8 mg, 86*) Mfe7^777ibT 

'H-NMR (DMS0-d 6 ) 6 : 3.57 (2H, s), 5.52 (2H, s), 7.13-7.41 (8H, m) , 7.4 
4 (1H, s), 7.56 (1H, d, J = 8.0 Hz), 7.64 (1H, d, J = 8.0 Hz), 8.16 (1H, 
d, J = 6.4 Hz), 8.43 (lH;~s), 9.40 (1H, s). 

[18 5] ^^>^-4-[l4|^[(i-^>^ l/ -3_ <>FU;I/ ^ ; ^_ ;1/)T5 

oP7x-;i/7^M^.(4S)-7;^n-(2S)-trp u vx;m h^>] is 




h7>^-4-[(4S)-7;i/^D-(2S)-enUv-^^ h*'>]y^DAW»!3^ 

ts>m T.7,y-)v mmmi\<D[j:m-]X'%mhtzit^m) (174.3 mg , 

0.672 mmol), 4-[(l-^>^- 3 _ i - y KU;k^fcJ» 7 $ y]-3-^7 □ n7x 

(281,5 mg, 0.672 mmol) Sitf-HOBt (18.2 mg,. 0.134 mmol) 
«DMF (8.0 ml) fc|»U EDC HC1 (193.2 mg, 1.008 mmol) ftjn*;, £fl 
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T'immmwtz, sM^siif^-emb, ctizuwA in hci &&zsm 

>-m&^)V (1:2, v/v)~(10:i, v/v) »fE#£9 h ^>X-4-[l-[4-[(l-<> 
v;i/-3--f > H U M 75/] -3-7 □ □ 7 x-.^ir^H - (4S) -7 ;i/ 
#P-(2S)-fcfoU^-;M H*'>]->i7 0's+-iJ->*;i/3j5>B6 X7x;|, 

(409.2 mg, 92X) ^WfetLTifc. 
'H-NMR (CDCI3) <5 : 1.17-1.36 (2H, m), 1.40-1.56 (2H, m), 1.95-2.16 (5H, 
m), 2.17-2.54 (2H, m), 3.22-4.43 (total 11H, series of m), 5.16-5.38 (1 
H, m), 5.39 (2H, s), 7. 14-7. 43 (10H, m), 7.88 (1H, s), 8.17 (1H, d, J = 
7.2 Hz), 8.30 (1H, m), 8.59 (1H, dd, J = 8.0 Hz). 

IXm 6] h^>7-4-[l-[4-[(l-^>v?;P-3-^>HU;^;^-;C)75 
/ ] -3-7 O □ 7 x - IVT^M ~ (4S) -7 )V* □ - (2S) - tf P U v-JM h v 



h7>7-4-[l-[4-[(l-^>y;H-f > K'J^M-Jl/)75y]-3-^ DD 
7x-;l/7-fe5 L ;W-(4S)-7;i/^-D-(2S)-fcfD'J> ? -;P^ h + y]y^D^> 
#;1/#>1? iXfJl' (409.2 mg, 0.620 mmol) £ THF (8.0 ml) 

fl¥U 0.25N NaOH (8.0 lOSim*., 3fflT18l$Mft#"r5. £«£MffTK 

*«ts*LT»sn*aatK:iN hci (2.5 mDsiHjATBtttfcr*. - tftums 

iE^H^ 7j<^> »JEEttftbT8IIB<Kl. (355.6 mg, 89%) §667^7 77 
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IR (ATR) v 2935, 1643, 151 1 cm' 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 1.08-1.44 (4H, id), 1.80-2.05 (4H, m), 2.05-2.34 (3 
H, m), 3.11-3.94 (total 7H, series of m), 4.14 and 4.34 (total 1H, m), 
5.32 and 5.46 (total 1H, d, J = 55.2 Hz), 5.23 (2H, s), 7.12-7.45 (total 

9H, series of m), 7.57 (1H, d, J = 7. 6 Hz), 7.65 (1H, m), 8.17 (1H, d, 
J = 7. 6 Hz), 8.43 (1H, s), 9.40 (1H, s), 12.05 (1H, s, C0 2 H). 

MS (ESI) m/z 646 (M + +1) ; 

Anal. Calcd for C 36 H 37 C1FN 3 0 5 0.25H 2 0: C, 66.45; H, 5.81; N, 6.46; CI, 
5-45; F, 2.92.' 

Found: C, 66.34; H, 5.83; N, 6.27; CI, 5.35; F, 2.88. 

mmm 6 9 

h 7>^-4-[l-[2-^ P □-3-[(l-*5^-3-< y H U;^;^-;W 75 /]-6-tf 

U VM 7±9-M - (4S) -7;ix^ D -(2S) □ A*+r>£ )l># >m : 

[Xg 1] 2-^DP-3-(l^f| : ;i / -3-<>.HU;^;Pfc;W75y-6-ffUv 




C0 2 Et 



l-^^;K>K-;i/ -3-^;^>^ ( 2 .00g, 11.4 mmol) MP (0.18 

ml, 2.28 mol) 0*^^ 1^X25 ml)»»t, M^+tf IUU (-1.10 ml, 12. 
5 mmol) *JDA, «T3P»IW#r*. 

;K>K-;P -3-#;H*>» ^dij F (2.19 g, 99 X)*ttft&BM£lT 
f fc. . ffStUtl-^;!^ > K-;> -3-^;^>^ * D ij K (752 n.g, 3. 88 
wol)*. 3-7S/-2-* □ n-6-tf U XT^ (833 mg, 3.8 
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8 mmol) &&Zfh l )X5-)V7$> (1.08 ml, 7.77 mmol) OWc^V> (20 m 

U">-^X^;U (2 : 1, v/v) 2-^DD-3-(l-^5 1 ;i'-3-'f >HU;U 

*;i/^-;i,)Z$y-6-tfU5;;|/« jl^jv ixf^ (859 rag, 60%) ^ 

'H-NMR (DMS0-d 6 ) 6 : 1.21 (t, 1-7.1 Hz, 3H), 3.85 (s, 2H), 3.90 (s, 3 
H), 4. 12 (q, J = 7. 1 Hz, 2H), 7.21 (in, 1H), 7.28 (m, 1H), 7.42 (d, J = 
8.1 Hz, 1H), 7.55 (d, J = 8. 1 Hz, 1H), 8.04 (m, 1H), 8.15 (m, 1H), 8.31 
(m, 1H), 9.41 (broad s, 1H). 

MS (ESI) m/z 372 (M + +l);r 
ixm 2] [2- V □ D-3-(ki^;U-3-f > F V)\>%Ms~)V> 75 7-6-fcf U V 




Me 



2-^PD-3-(l-^^;i/-3-OHU;i/*;W^-;i/)75/-6-h°U yJUl x 
JLX^Jl (859 mg, 2.31 mmo-l) £THF (25 ml) \zmML, 0.25NNaOH 
(13.9 ml, 3.47 mmol) StJotL ^T4P#raj»1-3. RfiM\Z*$ 
7K (1 : 1, v/v, 10 ml) mWTL, 50t:T««^1"§o £jft?&£lN HCl (5.0 

mOfc&^-e&ttfc-r*. mm&zmmffiM. MJEi&&bT2-£ DO- 
S' (l -^;W3-f > H U;^;>^XjW75 y-6-tf U 5WB«' (702 mg, 88*) 
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'H-NMR (CDC 1 3 ) 6 : 3. 76 (s, 2H), 3.89 (s, 3H), 7.21 (t, J = 8.3 Hz, 1 
H). .7.28 (t, J = 8.3 Hz, 1H), 7.41 (d, J = 8-1 Hz, 1H), 7.55 (d, J = 8.3 
Hz, 1H), 8.15 (d, J = 8.1 Hz, 1H), 8.31 (s, 1H), 9.40 (broad s, 1H), 1 
2.50 (broad s, 1H). 

MS (ESI) m/z 344 (M + +l). 

[IS 3] ^>^-4-[l-[2-^DP-3-[(l-^^-3-^>KU;^;^-;W 
75 y]-6-tf j *>m 7-tr^;W-(4S)-7;i/^D-(2S)->/7 □ A=Ht># jitfym 




-0'-<^^-C0 2 Me 



2-/7 DD-3-0-* 3^-3-'^ >K 'JW^WTSy-fi-h'iJyJUi (25 
4 mg, 0.74 mmol), h 7 >X-4-[(4S)-7;^P-(2S)-t:P U v 

(192 mg, 0.74 nwiolK HOBt (20.0 mg, 0.15 nno 1 ) *U: tfWAP (18.0 m 
g, 0.15 mmol) © DMF (8.0 ml) ®®\Z EDC HC1 (212 mg, 1.11 moDSjD^ 

MEEHtmLT h 7 >X-4-[l-[2-* □ n -3-[(i-^^-3^ > H ,j 

*;^>SI XXf^ (377 mg, 887 « &&ftfilSfl?tt£ Lxntco 

'H-NMR (CDCl,) 1.22 - 1,33 (m, 2H), 1.41 - 1.54 (m, 2H), 1.98 - 2.5 
4 (m, 7H), 3.28 (m, 1H), 3.34 and 3.53 (each m, total 1H), 3.66 and 3.68 
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(each 2, total 3H), 3.70 - 3.89 On, 4H), 3.91 (s, 3H), 3.92 - 4.12 (m, 
2H), 4.39 and 4.46 (each m, total 1H), 5.28. On, 1H), 7.30 - 7.39 (m, 2. 
H), 7.44 (m, 1H), 7.83 On, 1H), 8. 13 On, 1H), 8. 24 On, 1H), 8.92 and 
8.95 (each d, J = 8.3 Hz, total 1H). 

MS (ESI) m/z 585 (M + +l). 

[xm 4] h^>7>-4-[i-[2-^PD-3-[(i-p<5 1 ;p-3-r>Ku;^;i/^-;w 

7 =: J ] -6- tT U *?M 7± J-M - (4S) -7 M □ - (2S) - =/ 7 □ A^+h frtf >H6 



F 




Me 



* ; 

vr. ■ 

'■.»*■ v.. «■ . 

* • ". -v./ 

h 5 >7,-4-[i-[2-^ d p-3-E'a-^^;u-3--r > H u ;i^fc;i/) 7 5 y ]-6- 
eu^;W7i:^;i/]-(4S)-7lu^n-(2S)-v^DA^>^;i/^>^ 

X7n-7-;K377 mg, 0.64 mmol) £ THF (7.0 ml) 0.25N NaOH (4.00 m 

1, 1.00 mmol) Sin*., m&T19fl$rsTO£T5o £«£1N HC1 (1.0 mOfcft 

^ 9rffifia$Mstt%, *«c», msfimvxmm (252 mg, 69 so 

IR (ATR) v 2940, 2861, 1710, 1654, 1617, 1581, 1519, 1488 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 1.17 - 1.38 (m, 4H), 1.86 - 2.21 On, 7H), 3.18 - 
3.87 (in. 6H), 3.90 (s, 3H), 3.93 On, 1H), 4.14 and 4.40 (each m, total 1 
H), 5.33 and 5.40 (each m, total 1H), 7.21 (t, J = 8. 1 Hz, 1H), 7.27 (t, 

J = 8. 1 Hz, 1H), 7.34 (d, J = 8. 1 Hz, 1H), 7. 55 (d, J = 8. 3 Hz, 1H), 8. 
12 - 8.17 On, 2H), 8.30 (s, 1H), 9.39 (broad s, 1H), 12.00 (broad s, 1 
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H). 

MS (ESI) i/z 571 (M + +l); 

Anal. Calcd for C 29 H 32 C1FN 4 0 5 0. 25H 2 0: C, 60.52; H, 5.69; N, 9.73. 
Found: C, 60.46; H, 5.76; N. 9.43. 
Mtm 7 0 

h^>x4-D-[3-7;i/^-D-4-(i-^^-3-f>FU;w^;ufc;i/75y7x- 

[is. i] ^^>x-4-[l-[3-7;^^□-4-(l-^5 1 ;^-3-r>Fu;^)*;^fc 
;i-7$y7x-;i/T-fe^]-(4S) -7;^n-(2S)-tfPUv-;Mh+>']>'/7 



F 




h 7>x-4-[(4S)-y;^p-(2S)-tf □ U s?x;m h^->] p 

X^x;P«EMi«21© M3]T**Lfcfcfc*) (65 mg, 0. 
25 nnol), [3-7jU*n-4-(l-^;|,-3--r > K ij )W*,M?-;|,7s y 7x - 
JWB» (90 mg, 0.25 mmol), HOBt (34 mg, 0.25 mmol) *«ktfHJx3MU7$ 
> (104 0.75 mmol) £• THF (10 ml) 7ir hx h (10 ml) \Z 

mmb, EDC-HC1 (72 mg, 0.37 mmol) £0«CTiPAfc^, ^T16B#M^T 
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«*ffl^S^P-7h^7 7-f-lCT»»b, n- / \+1f>-iiX5 : ^ (1:4, v/v) 

af#«k 0 h 7 >x-4-[i-[3-7;^o-4-(i-^^-3--r > F U 

75 7 7x-;i/7-fe^;i/]-(4S) -7;^P-(2S)-fcf □ U h + yjy^D 

A^U->*J|/^>K .jWI- I^tJP (130 mg, 9030 ^i«fttbT# 

'H-NMR (CDC 1 3 ) 6 : 1.20-1.50 (m, 4H), 2.00-2.50 (m, 6H), 3.20-4.40 (m, 
15H), 5.15-5.35 (m, 1H), 7.07-7.45 (m, 5H), 7.78 (s, 1H), 7.91 (br s, 1 
H), 8.03-8.06 (m, 1H), 8.45-8.47 (m, 1H). 

[in 2] 4-[i-[3-7;^-D-4-(i-^^;p-3-<>H i J;i/)*;i/fc;i,T5y7 
x-jP7-fe^;u]-(4S) -7;i/^-p-(2s)-tio'jv^;u^ h^v]~>^D^it> 



*;W#>K ;*3\H/ XXx;Kl30 mg, 0.23 ramol) £ THF (10 ml) 
5>J-)V (5.0 ml) \t&Bls, IN NaOH (0.8 ml, 0. 8 nunol) Sim*, 7(TCT18I$ 

fcfS. tfttlSgil£i8JBE«I|SU *tfetfc, tt£E%ttbT«JG« (90 mg, 71*) ££l 

IR (ATR) v 2933, 1639, 1627, 1521, 1427, 1099 cnf'; 
'H-NMR (DMSO-d 6 ) 6 : 1.16-1.37 (m, 4H), 1.88-2.18 (m, 6H), 3.10-4.30 



F 
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(m, 12H), 5.22-5.45 (m, 1H), 7.00-7.27 (m, 4H), 7.53 (d, J = 8.3-Hz, 1 
H), 7.60-7.63 (m, 1H), 8.14 (d, J = 7.8Hz, IB), 8.25 (s, 1H), 9.46 (s, 
1H). 

MS (FAB) m/z 553 (M+H) + ; 

Anal. Calcd for C 30 H 33 CFN 3 0 5 0.4H 2 0: C, 64. 25; H, 6.07; N, 7.49. 
Found: C, 64.38; H, 6.16; N, 7.38. 
^MM 7 1 

h?>X-4-[l-[2, S-V7JU*a-4-l (l-**)V-lR-3~4> 
H V)V%)V$=.M 75;]7is:m^] - (4S) - 7 ;^d - os) -fcfn'J 

[18 1] 2, 5-y7MD-4-[ (1 1H- 3 -^f>F'JM 




.l-^^;MH-f>H-;p-3-*;P3|?>K (814 ig, 4.65 mmolh HJx^T 
5> (2.6 ml, 18.6 mmol) ^<k^7x-j^*77^-^ *P»JK (1.7 
2 ml, 9.3 mmol) *Wc*?V> (20 «1)K:»*U MT3BWJI#-rS. S 

•T$f*->SA*«Mt SttdTHF (10 ml) 

0.25 M NaOH (8 ml, 2 mmol) £jp*, IS^W^^, SJ6tt**k:ffi 
1M HClMD*T«ttfcU ^PD^A/^^y-;^^cTaai-r§o 

*n-4-[ (i-^^-ih-3— f>KU;u*;M<-;» 7$;]7i-ji, 

321 



BNSOOCID: <WO_02053534A1_I_> 



WO 02/053534 



PCT/JP01/11641 



Wm (483 mg, 30%) %mWftmtLT®tc a 

'H-NMR (DMS0-d 6 ) <5 : 3. 62 (s, 2H), 3.90 (s, 3H), 7.20 (t, J = 7.5 Hz, 1 
H), 7.29 (t, J = 7.5 Hz, 1H), 7.55 (d, J - 8. 1 Hz, 1H), 7.70 (dd, J = 6. 
5, 8.8 Hz, 1H), 8.15 (d, J = 7. 5 Hz, 1H), 8.32 (s, IH), 9.57 (s, 1H), 1 
2.52 (br, 1H). 

MS (ESI) m/z 345 (M+l)\ 
■[Ig 2] h^>X-4-[l -[2, 5-y7Mn-4-[ (l-^^)l- 
1 H- 3 — f > H U )Vt£-)V) 75 J ] 7x.ZL)W^M - (4S) ~7Jl^n 

- (2S) - tfa u ~J-)V* h^~>] S/^ p^ifv*;^ 




2, 5-y7JVtO-4 -'[ ( 1 -pWI,- 1H- 3 — f > KU;i/*)Ufc;i/) 
75y].7x-;HM(480 mg, 1.39 mmol), h^>X-4-[(4S)-7;i/^D-(2S)- 
tfpij h^A'y^u^^ytj^ym ixfJk (H»J2 

10CM3]T^L^b^-#l) (301 mg, 1. 16 mmol), HOBt (357 mg, 2.64 mmo 
1), DMAP (ftfej&g) EDC-HC1 (400 mg, 2.09 mmol) £DMF (10 m\)\zmM 

u ^utsim mm&Tz. Kfom m hci izma, mm^Mzxmmr^o 

T*. #^>tlo^^^U*^>$ffl^^^^A^DTh^^7^-(middle pr 
essure Yamazen, linear gradient of 7 □ □ tiVV A - ^ $ / — ;i/ 100:0 ~ 95: 
5, 12 ml/min, 037 mm X 300 mm) (CTMSHU B^fo^t^ *-fb-&#?{CTHF 
(14 ml) 0.25 M NaOH (7 ml, 1.7 mmol) £tJ0;t, ^TlSBf KJS$rr 
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^^□o^A/n-^it>/7-trh>-c^ B H H LTMM#/ (329 nig, 50*) £ft 

'fl-NMR (DMS0-d 6 ) 8 : 1.20 (m, 2H), 1.33 (m, 2H), 1.90 (jd, 4H), 2.18 (m, 
2H), 3.18 (t, J = 9.5 Hz, 1H), 3.50 (in, IE), 3.62 (m, 1H), 3.70 (m, 1 
H), 3.90 (s, 3H), 3.80-4.00 (m, 2H), 4.12 and 4.32 (2m, total 1H), 5.40 
(m, 1H), 7.20 (m, 3H), 7.52 (d, J = 8. 1 Hz, 1H), 7.65 Ob, IE), 8.14 (d, 
J = 7.8 Hz,. 1H), 8.30 (s, 1H), 9.55 (s, 1H), 12.04 (br, 1H). 
MS (ESI) m/z 572 (M+l) + ; 

Anal. Calcd for C 30 H 32 F 3 N 3 0 5 • 1 . 0 H 2 0: C, 61.11; H, 5.81; N, 7.13. 
Found: C, 60.92; H, 5.55; N, 6.97. 

mmm i 2 * 

hy>X-4-[l-[2, &.^OP-4- C( I~^^;i/-1H- 3 —f>H 
V)V%Mfr=JV) 75/) ZjgtLpTttM - (4S) - y)V*n- (2S) - 1: □ U 

Mi] 2, 5-i>zn&-4- C(i-^^;i/-iH-3-<>KU;^;i/^ 
-)V) 75 y) 7i_ / infi0^ 



N J n CI 



l^f;i/-lfl-f>H-jM-jj^ >i (794 ng, 4.53 mmol) *mt*^V 
y (25 nl)lc**U 0-CTWTK:ttfl:^1fU^(0.79 ml, 9.1 mmol) *Jp 
* v Kmm *^~Z { WMil»t 3 ? _. &«JET.fcjaf «ES4 U - £&4b 
*5^> (25 ml) fcfctfu Jin*hUx^73> (0.84 ml, 9.0 mmol) £ 
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J:«4-7$y-2,5-^OD7x-j« XX *r)V (750 rag, 3.02 m 

mol) (DWc^J-Vy (20 ml) MtO < C-cJP^.§o £Jft^M£l8R#F B j'MM 

^tlS^SvU^^^ffl^^A^nT ht?y 7 — (middle pressure Y 
amazen, linear gradient of 9 uuik)Vk^ J — )]/ form 100:0 ~ 95:5, 
12 nil/min, <f> 37 mm x 300 mmMCTftglU l7fW^I§. *I7t;W 
THF (45 ml) &£lA).25 M NaOH (18 ml, 4.5 mniol) ^7ST4B#F BJ jf 

w?z>* Rfomzik&kTsm m\^xxmmzL, mm^mmmo a#§ 

M,&?un*)l&/n-'\*1)->frt>m%£M,VT2, 5-y^QD-4- C(l-^ 
^-lH-3--f>H'JMM-Jl/) 75/) 7xZ« (807 mg, 71S) 

'H-NMR (DMS0-d 6 ) 5 : 3.72 ; .?(s, 2H), 3.90 (s, 3H), 7.22 (t, J = 8. 1 Hz, 1 
H), 7.28 (t, J = 8. 1 Hz, -y%.7.56 (d, J = 8. 3 Hz, IB), 7.64 (s, 1H), 7. 
92 (s, 1H), 8.15 (d, J = .7. 8 "Hz, 1H), 8.31 (s, 1H), 9,39 (s, 1H). 

MS (ESI) m/z 378 (MH) 1 / 
[TM 2] h^>X-4-[l -[2, 5-v^DD-4- ((1-/3MU-1H 

-3--r>HU;i/*;i/^x;p) 757) 7xx;i/7-k^;i/]-(4S)-^;^D- 

(2S) -t!DU> ? x;i/7 h^v] ^t7Us\*V>tUl#>m<£>£if$. 



2, 5-v^nD-4- Cd-^^-lH-S—OKU;^;!//^-^) 7 



F 
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5/] 7xzjHfftt(438 lg, 1.16 mmol), h^>7,-4-[(4S)-7;i/^n-(2S)-t° 

<Olxm]-V&J&Ltc4k&m (301 mg, 1.16 mmol), HOB t (357 mg, 2.64 mmo 
I), DMAP (MBM) &J;£KEDC-HC1 (400 mg, 2. 09 mmol) £■ DMF (10 to\)\zmffi 
U ^T'lS^Ji^-r^o Kfoffi.-£\ M HC1 Mx^;HCTtttBo & 

3- #e>n^^vU^^^V^.*^A^pTh^^7^-(middle pres 
sure Yamazen, linear gradient of 7 □o^;i/A-^^/— ;|, 100:0 to 95:5, 
12 ml/min, £37 mm x 300 mm).£T»i2T5 0 ttbtlfexXx^tTHF (14 m 
1) &J:tf 0. 25 M NaOH (7 ml, 1.7 mmoD^Dx., ^UT'immiStWTZ, Kfo 
«**ta«f.- IN HC1 *jQAT»ttK:U «l«EEtt # Stlfca* 
Si£^OMA/ n -A^>/7t h >T^kLtII#l (528 mg, 75*) S 

'H-NMR (DMS0-d 6 ) 5 :1.20^ t .2H), 1.32 . (m, 2H), 1.90 (m, 4H), 2.20 (m, 
2H), 3.21 (m, 1H), 3.49 (m.' lH), 3.65-4.00 Ob, 4H), 3.90 (s, 3H), 4.12 
and 4.40 (2b, total lH),i.40 On, 1H), 7.21 (t, J = 7.4 Hz, 1H), 7.28 
(t, J = 7.4 Hz, 1H), 7.50 (d, J = 15.7 Hz, 1H), 7.55 (d, J = 8. 1 Hz, 1 
H), 7.88 (d, J = 3.4 Hz, 1H), 8.14 (d, J = 7. 8 Hz, 1H), 8.30 (s, 1H), 9. 
38 (s, 1H), 12.04 (s, 1H). 
MS (ESI) m/z 605 (M+l)*. 

Anal. Calcd for C 30 H 32 C1 2 FN 3 0 S -0. 25 H 2 0: C, 59.17; H, 5.38; N, 6.90. 
Found: C, 59.18; H, 5.38; N, 6.71. 

nttm 7 3 

h 7>X-4-[l-[[5-7 □ n-2-7jl*n-4-[($-7)lj-a-l-*^)l,-2-^ y K ij )\, 
*M-Jl/)7$y]7xr;W ?t^;>]-(4S)-7;P*D-(2S)-h: 0 D \) >>x/M K 
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C0 2 H 




6-7^0-1-^^ > H-JH-^^A'^fb h' (3.10 g, 17.5 mmol) £ 
7-feh> (200 ml) fc»fl¥U M8WTfciflT>;tf>R;& U OA (0.2 M 7jc^ 
W., 175 ml, 35. 0 mmol) v1&X\Zlm&Z> 0 SM^^1rlOB#M#^ -fe^ 

-;U-3-*;i/#>K (2.37 g, 70 X) £^fi@»£LT#/to 

'H-NMR (DMS0-d 6 ) 5 :3.82 ; ,Ks, 3H), 7.05 On, 1H), 7.41 (d, J = 9.8 Hz, 1 
H), 7.98 (dd, J = 8.6, 5..£§z, 1H), 8.04 (s, 1H), 12.03 (s, 1H). 
MS (ESI) m/z 194 (M + +l). 

[IS 2] [5-7on-2-5;^n-4-[(6-7;^D-i-^5 1 ;i/-3-i'>KU;u* 



F 




Me 



6-7;^D-l-^^;K>K-;U-3-7t»;l/^>M (500 mg, 2.59 mmol) &£tf 
DMF (0.02 ml, 0.26 mmol) (Dmt^U> (15 ml) Mffc SfiJUFFKUfc 
^WJ;K0.25 ml, 2. 85 mmol) fcJTFTS. »T*I7«, KjmGWL&g.®. 
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(mi)\zmmu z.n* (4-7$/-5-*pp-2-7;k*p:7xx;» W 

)V IXfJ^ (600 Dig, 2.59 mmol) ££tfMJX?MKrS> (1.08 ml, 7.77 m 

■ol) 0*fc*3^> (5.0 ml) fcJKfctfTTS. *T*7tk £ttBfttteiO 

^iwjp««iaw«. EAttmcMu mta^^mm^ a «£mj±t 

iSn^M^y W^Mffit^* 7 OT ^7 7^ - 
fcT»«U n-A^> : (2 : l, v /v) «E»±0[5-^np-2-7;p 

^0-4-[(6-7;^D-l-^^-3-^>K U ;^;^- ;W75/]7x _ ;WW 
JL^)V IXfJl' (665 mg, 63 85) £it6gM/£ LT#£o 

'H-NMR (CDClj) 8 : 1. 28 (t, J = 7. 1 Hz, 3D". 3.62 (s, 2H), 3.84 (s, 3 
H), 4.19 (q, J = 7.1 Hz, 2H), 7.07 - 7.12 (m, 2H), 7.34 (d, J = 7.3 Hz, 
IB. 7.74 (s, 1H), 8.10 (dd, J = 9.1, 5.2 Hz, 1H), 8.19 (broad s, 1H), 
8.49 (d, J = 12.0 Hz, 1H). 

MS '(ESI) m/z 407 (M + +l)v. ? 
CIS 3] [5-£ d D-2-^jf *tn-i-l(6-7)\,*n-i-*?)M-*( > K U M 



co^ 




[5-* □ P-2-7;^0-4-[(6-7;^P-l-^^U-3-^ > H V)\,*JW=JU) T 
^]7xDHSi x^;P X^^;P (665 mg, 1.63 mmol) £THF (17 ml) 
fc**U 0.25NNaOH (9.81 ml, 2.45 mmol) *Jn*, IjaTl^fWt 
*. EfittfclNHCl (3.0 ml) «rttttA*MB:tt%. **feft, ttEttft 

□ n-2^;^n-4-[(6-7;u^p-i-^^;M-< > K u ;m* 

7$/]7x-JWS| (600 mg, 97 I) *»6H»«i:LT»fc. 
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'H-NMR (DMS0-d 6 ) 6 : 3.65 (s, 2H), 3.86 (s, 3H), 7.06 (in, 1H), 7.44 (d 
d, J = 10.3, 2.5 Hz, 1H), 7.54 (d, J = 7. 6 Hz, 1H), 7.69 (d, J = 11.2 H 
z, 1H), 8.12 (dd, J = 8.8, 5.6 Hz, 1H), 8.32 (s, 1H), 9.38 (s, 1H), 12.5 
8 (broad s, 1H). 

MS (ESI) m/z 379 (M + +l). 
[18 4] h7>X-4-[l-[[5-^DD-2-7;^P-4-[(6-7;i/^-D-l-^^;i/- 

3--T > F >J 75 / ] 7x.-;W 7-fe^-;W-(4S)-7;^n-(2S)-trp 




[5-7 □ □-2-7;^p-4-[(6^7>^-D-i-^^P-3--r > F u;p*;p#ryw 7 

5 7]7i-JI/]Si (200 m|, 0.53 mmol), h ^>X-4-[(4S)-7;^P-(2S)- 

tfp>j ^->]>/7n^>*M>i xt,t-;KH«J21 

©Clg3]T?^Lfcfr:-&#l) (137 mg, 0.53 mmol), HOBt (14.0 mg, 0.11 mmo 
I) &J;m)MAP (13.0 mg, 0.11 mmol) © DMF (5.0 ml) mWi\Z EDC HC1 (152 m 
g, 0.79 mmol) ZiQ^ ^UmmmMWTZo £«£7Xl:^U 'ffSx? 

-KT»«U ftKx^jPSE^ «k D h7>X-4-[l-[[5-7PD-2-7MD-4- 
[(6-7;p:*d-i-*5\>u-3H' > K u;i/*K-;W75 7] 7x-jw 7-fe^;W- 
(4S)-7;i^P-(2S)-t°PU^-;M h^v]'>7P^it>^J^>^ 
X7x;U (303 mg, 92 X) £jt&to#<|&£l,T#£. 
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'H-NMR (CDClj) 5 : 1.18 - 1.53 On, 4H), 1.93 - 2. 53 (m, 7H), 3.23 - 3.9 
8 Cm, 13H), 4.30 and 4.37 (each m, total 1H), 5.26 and 5.28 (each m, tot 
al 1H), 7.06 - 7.11 (m, 2H), 7.39 and 7.40 (each d. J = 7.1 Hz, total 1 
H), 7.73 (s, 1H), 8.10 (dd, J = 9.0, 4.9 Hz, 1H), 8.18 (m, IH), 8.45 and 

8.46 (each d, J = 12. 0 Hz, total 1H). 
MS (ESI) rn/z 620 (M*+l). 

ixm 5] h^>x-4-ll-[[5-^nn~2-y)U^a-4-[(5-yj] / ^n~i-^^ji- 
3--T > H U )Vtsm - )V) 7 5 / ] 7x-jW 7ttM - (4S) -7)l*u- (2S) - tf P 




h 5 >x-4-[i-[[5-£ d p-2-7;^D-4-[(6-^;^n-i-^^;i/-3-i' > h U 
JWM-jW7^]7xz;w 7-fe^;W-(4S)-7;^ D -(2s)-tfp u 

h*v]v*P^H*->*;^>jt X7f;P (303 mg, 0.49 mmol) & 

THF (49 ml) fcig#U 0. 25N NaOH (3.00 ml, 0.75 mmol) £*n;L, ^T17 
^K»T§o I*«£lN HC1 (1.0 ml) K&ff, #rffi*Sfi£«jEttft, 7 J<ft 
^> MJI^LT^» (236 mg, 79 *) £*Stfi@Jgi»£ UT#fe 0 
IR (ATR) v 3417, 2940, 2865, 1708, 1619, 1646, 1585, 1517, 1467 cnf ; 
'H-NMR (DMS0-d 6 ) 5 : 1.18 - 1. 41 (m, 4H), 1.86 - 2.33 (m, 7H), 3.17 - 
3. 98 (m, lOH), 4.13 and 4. 35 (each m, . total 1H), 5.32 and- 5. 41 (each m, - 
total 1H), 7.06 (m, 1H), 7.42 - 7.46 (m, 2H), 7.65 and 7.66 (each d, J = 
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11.2 Hz, total 1H), 8.12 (dd, J = 8.6, 5.9 Hz, 1H), 8.31 (s, 1H), 9.37 
(s, 1H), 12.03 (broad s, 1H). 
MS (ESI) m/z 606 (M'H) ; 

Anal. Calcd for C 30 H 31 C1F 3 N 3 0 5 0.75H 2 0: C, 58.16; H, 5.29; N, 6.78. 
Found: C, 58.35; H, 5.23; N, 6.39. 

mmm 7 4 

h?>7,-4- [1- [[5 -^cm- 2 -:7;ktd-4-. [[(5 -7;M-p-i 
-*3MV- 3— r >FUJi/) #;i^x;i/| 7^y]7x-;i/]7-ii^;H - (4 
s) -yfrj-u- (2S) -tfDDv-JM b*->] ^^D^it>^;i/^> 

Hi : 

[M 1] 5-^;i/^D- 1 -^^;k>F-;p- 3 -^jw^Uxt Fo£$ 



5-7;^0-r>F-;U-3-*;Wt;k7 5 tH (5.17 g, 36.7 mmol) S DMF 
(100 ml) «fl?U OrTjS^T^TKS^hU^A (6035 jftft. 1.39 g, 34. 
9 mmol) S*&tt*RlitftT 1 l$IVHft*Hfc 0°CT3 y^^l' 

(4.57 ml, 73.4 mmol) £2in;L5. Rjfom&Mm.Timmffim;. 1 N HC1 \Z& 
x-^jUtTamTS. tttttttSfiftfttttfcftilK JfeK«tt^hU^AT« 

-f>Hh 3-*;Wt;U5rh F (2.53 g, 39*) fi*SfittU*i LT# 
'H-NMR (CDC1,) 6 : 3.86 (s, 3 H), 7.08 (brt, J = 9. 2 Hz, 1 H), 7.27 (d 




•CHO 




Me' 
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d. J = 4.4, 8.8 Hz, 1 H), 7.68 (s, 1 H), 7.95 (brd, J = 9. 6 Hz, 1 H) 

tee 2] 5-7;|/^p-i-^5 l ;k>f-;u-3-*;^>»©^ 




Me 



5 - 7^*n - 1 - ^f K > H-^- 3 -*^Wk H (1.33 g, 7.52 m 
■ol) £7-feh> (50 ml) fc»*U (TCT?ft#TK:i N-^>£>g£* U -7 
A*8& (7.15 ml, 7.15 mmol) *»T«. SJ6Wc*«T18li*WiMm, 

ssti n-aT>^>»*ij^ (4.o mi, 4.o mmoo putm&** 
zziz&foTummm&tz. ^rn 5®, *mk, mm\z\ nhci 

i->H-;i/-3-^;^>^%85 mg, 610 ftaft»*ttfB*iUT*>fc. 
'H-NMR (DMS0-d 6 ) 6 : 3,86, (£.8 H), 7.06-7.11 (m, 1 H), 7.53 (dd, J = 
4.8, 9.2 Hz, 1 H), 7.67 (brd, J = 10.0 Hz, 1 H), 8.08 (s, 1 H), 12.00 (b 
rs, 1 H). 

CIS 3] [5-^DD-2-7;^D-4-.[[(5-7;^D-l-^^- 




5-^;^o-l-^^;K>K-;i,-3-^;^>^ (885 mg, 4.58 mmol) 
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mt^vy (30 mi) o^wmfizmtttifvji/ ceoo u\, 6. 

87 mmol) SrlP^fc^ ^TiBf IBJfttrT*. £&&£«ETk:$S&®SbT& 
6n§M^M^fl/> (5Oml)t^0-r§o (4-75;-5-i7D 
0-2-7MD7i-JWft| X^Jl- XXt-;K1.06 g,. 4.58 mmol) (DMfc* 
(20 ml) MlliTL> S^^IS*$6tC15»WJnl»3Sijt-rs. KJft 
$K£?&3flU KUx5 1 )l/75> (3.19 ml, 22.9 mmol) £jQ*_fc£t EJ&jg'&tt 
S$6Cbl8I^MJnJBBl*"rs. £«£?#£PU 1 N HC1 caff, «X5P^ 

tt>ffiWttt)V (2/1) «»J;r)[5-^Dn-2-7MD-4- [[(5- 

7)V*u- i ->5 L ;i/-3--r>HU;W #;i/#x;i/| 75 y] 7iz;wssi 

JL^)l XXx;K868 mg, 47%) tTifc. 
l H-NMR (CDC1 3 ) 6 : 1.27 (t, J = 7. 2 Hz, 3 H), 3.61 (s, 2 H), 3.87 (s, 3 
H), 4.18 (dd, J = 7.2, M.&Hz, 2 H), 7.08 (dt, J = 2.0, 8.8 Hz, 1 H), 

7.29-7.34 (m, 2 H), 7.5 (s/'fi), 7.83 (dd, J = 2.4, 9.6 Hz, 1 H), 8.11 

(brs, 1 H), 8.80 (d, J = %2 Hz, 1 H). 
MS (ESI) m/z 407 (M + +l). 

[1*1 4] [5-7DD-2-7JWD-4- [[( 5 - 7;M"D - 1 - 

-3— r>Ku;w 7$/] 7izjwsi©M 



[ 5 -/7 0D- .2 -7;M-n- 4- [[(5-7;M-n- 1 -^^;u-3— r> 
75/] 7i~;wsi x^;u xxx;K865 mmol, 2. 
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13 mot) \zm/**;-)\, (1/1, 60 ml) 0. 25 N NaOH (43 ml, 10.6 m 

boi) m&T3mmm?z. mmzi nhci ^pp^a/ 

)V*u-4- [C(5-7;^o-i-^;p-3-<>Ku;W y 

5 7] 7x-;W»K (736 mg, 910 *afitt*tt»*il,T#&. 
'H-NMR (DMSO-de) (5 : 3.72 (s, 2 H), 3.90 (s, 3 H), 7.11 (dt, J = 2.8, 
9.2 Hz, 1H), 7.53-7.58 (m, 2 H), 7.83 (dd, J = 2.4, 9. 6 Hz, 1 H), 8.37.. 
MS (ESI) di/z 379 (M + +l). 

CIS 5] h^>^-4- [1- [[5-^DO-2-7MD-4- [[(5- 

*M - (4S) -7JW0r (2S) -t°DUv-;Mh*~>] v7p-\^ 
>#ji/#>g£ 73MI/ x7^V©^^ 




[5-^OD-2-WD-4- [[(5 -7;^P- 1-^^-3— f> 
H'J;W *^#=;W 757] 7x"JWSi (483 mg, 1.28 mmol), by> 
7-4-[(4S)-7;^P-(2S)-ePU^;Mh^i/]^PA+l4->^ /1 f > ^ 
7:PJl< iXfJP «t«2lOCia3]T*rtLfcfl:^«) (331 m g , l.28 mmol) 
EDC-HCl (294 mg, 1. 53 mmol) & DMF (20 ilj fcjft&U HOBt (35.0 
mg ' . 0-26. mmol) ^D^. . WTfl8I^M«^t'*._ 
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-CTHSt^-y->/Mx^;U (1/2) g^Dh7>X-4- [1- [[5 

-#□□-2 -7;1/^d-4- [[(5 - 7;p^-o-i-^5 : -;i/-3--f >FUJi/) 
#;i/#-;u] 757] 7i-jH 7-fe^;W - (4S) -7;kto- (2S) - 

¥W)i/-)V*h*i/] ->7D^\^it>^;i/^>^ ^fJl' IXf ^ (718 mg, 
9 IX) £*fi7^;i/7 7*£LT#fc. 

'H-NMR (CDC1 3 ), mixture of rotamars, <5 : 1.23-1.31 (m, 2 H), 1.40-1.52 
(m, 2 H), 1.96-2.52 (series of m, 7 H), 3.20-4.00 (series of m, 7 H), 3. 
65 and 3.67 (s, total 3H), 3.78 (s, 3 H), 4.28-4.42 (m, 1 H), 5.18-5.38 
(m, 1 H), 7.08 (brt, J = 9.2 Hz, 1 H), 7.31 (dd, J = 4.4, 9.2 Hz, 1 H ), 

7.39 (dd, J = 4.4, 7.6 Hz, 1 H ), 7.75 (d, J = 2.8 Hz. 1 H), 7.84 (dd, 
J = 2.8, 9.6 Hz, 1 H), 8.11 (d, J = 5. 2 Hz, 1 H), 8.43 and 8.46 (d? J = 
9.2 Hz, total 1 H). \ ? 

MS (ESI) m/z 621 (M + +2).ft 
IXm 6] h?>X-4-W- [[5-^OD-2-7MD-4- [[(5- 

7;^d-i-^^-3-%>hu;u) % 7$y] 7x-;H r± 

J-M - (4S) -7)V*U- (2S) -tfD'J-7-;Wh+7] y^D^t 



F 




Me 



h^>7N-4- [1- [[5-^DD-2-7;VtD-4- [[(5 -7JM-D- 

i-^fJhS-OH'jjW 7j;i/#-;w 75/] 7x-;i/)7"te3Ml/|- (4 

S) -7;P^D- (2S) -tfDU^x;M h*->] y^DA^ir>^M>i 
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*?)V IXt^ (687 mg, 1.11 mmol) \z m/*$J-)\, (l/i, 40 m i) 
<fctf 0.25 N NaOH (22 ml, 5.54 mmol), fcin*, Wtm. 5*m#rs. £j£ 
tttl NHCl lia^TittCL, (io/i)fcTttfflr 

do/0 ( 6 94 ffig , 100 » ^7^77x^1 

'H-NMR (DMS0-d 6 ), mixture of rotamars, 5 : 1.18-1.39 (series of m, 4 
H), 1.87-2.51 (series of m, 7 H), 3.16-4.40 (series of m, 8 H), 3.90 (s, 

3 H), 5.23-5.55 On, 1 H), 7.08 (dt, J = 2.8, 9.2 Hz, 1 H), 7.41 and 7.4 
4 (d, 1 = 7.6 Hz, total 1 H ), 7.55 and 7.58 (d, J = 4. 4 Hz, total 1 H 

>. 7.66 and 7.69 (d, J = 6.0 Hz, total 1 H), 7.83 (dd, J = 2.4, To.O H 
z, 1 H)/ 8.38 (s, 1 H), M3 (s, 1 H). 

MS (ESI) m/z 607 (MHl),..S- 
MMM 7 5 : . 

^^>^-4-Cl-[[5-^Dp4^;^D-4-[(4-7;^P-l-^^-3-^>Kij;u 
*;WfcyW /] 7x-JP] T-fe^W-(4S)-7)^p-(2S)-ti O U h 

[IS 1] 4-7;1/^d-i-^5^;k>K-;KO^ 




n 



Me 



4-7)),*u4 >?-)y_ (2.00 g, 14.8 mmol). .& DMF (40 ml) «fi?U 0"C 
T»T1C, **{W-HJ*A (60 X iftft, 0.71 g, 17.8 mmol) «**Hn*. 
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3c Kfom&fe&mmm-vioft&.im. svittj-A a.n mi, n.8 mmoi) & 

^x^;M5 : 1, v/v) feJ;04-7;P^-a-l-^^;K>H-;l' (2.20 g, 10 

o %) zntettovtvatLTmc. 

'H-NMR (CDC1 3 ) 5 : 3. 78 (s, 3H), 6.55 On, 1H), 6.77 (m, 1H), 7.01 (d, J 
= 3.2 Hz, 1H), 7.08 - 7.15 (m, 2H). 
MS (ESI) m/z 150 (M + +l). 
[IS 2] 4-7MD-l-^^K > F-JH-^JWI/Tt F©^ 



**ismt x )> (2.07 ml, 22.1 mmol) ZQVrmWTlZ DMF (30 il)(;IT 
T5o JlST*£7^ 4-7;^P-l-^^-r>H-^ (2.20g, 14. 7 mmol) CO D 
MF (15 ml) M^TTFU MJfc^£?&£^T4ll#F^£Fl-£o £«£1N NaO 
H (120 ml) \Z&€, Mx^UKTffitBTS, ttffi^&fOft&TjciSfc^, « 

ffl^3*^A77DTh//^7^-tT^U, n-^\^t> ffilfJl/ (1 : 1, 
v/v) ^J:04-7;^D-l-^5 1 ;K>H-;W3-^;PA>xt: K (1.43 g, 5 

5 %) &m&m&®£VT&tt. 

'H-NMR (CDC1 3 ) 5 : 3.88 (s, 3H), 7.17 (d, J = 7. 1 Hz, 1H), 7.23 - 7.28 
(m, 2H), 7.81 (s, 1H), 10.21 (s, 1H). 



F 



CHO 




Me 
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MS (ESI) m/z 178 (M*ll). 



6i 



Me 



4-7j^n-l-^;K>h'-JH-^;V/^TtH .0.43 g. 8.08 mmol) ft 
7irh> (95 ml) fcfttfU i§V ij«7 A (0.2 M *»jfc 62.0 ml, 
12.4 mmol) tJPAfc. EJfc«£i££gaT?16l$rafcm «fffl« 

fc-fe:^ hft^V^XrSSiJ. **£teTfc*«S£LTftSft*£fcfclN HClft 

p<^;w>H-;i/-3-^;^;>^ (0.91 g> 58 x) *»6H»*tbT#fc. 

'H-NMR (DMS0-d 6 ) 6 :3.8&.%3H). 6.93 (dd, J = 11.5, 7. 8 Hz, 1H), 7.2 
3 (m, I©. 7.35 (d, J = 8,3 Hz , 1H), 8.08 (s, 1H), 11.88 (broad s, 1H). 
MS (ESI) m/z 194 (M + +l)'.- 

[18 4] [5-^DD-2-7;^D-4-[(4-7;i/*0-l-^^;i r 3H'>KU;U*;P 




*-?»*a-l-*fJW > F-;U- 3 -#;i^>g£ (700 mg, 3. 62 mmol) ifcfetf 
DMF (28.0 ul, 0.36 mmol) <Dmk*?U> (20 ml) f£itt£. ^M#TJC 
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tfrfc**;»fU;i> (0.35 ml, 3.99 mmol) £JlDA3o EJS8-&«£gfi-e50$HSIfll 

ZMzmfcttlfV)]? (30 ul) £&fc40#MJl#1-S. 
JS*C (4-75 / -5-^ □ D-2-7^tD7i-;WSS X3^ IXf^ (8 
39 mg, 3.62 mmol) ^>Ux^l/75> (1.52 ml, 10.9 mmol) <DWc^ 
U> (5 ml) »»SiDA, K*S!B'&«[*MT?4l*Mftl!l!BlSiE-r*. 

M^hU"7ATH;m MEET«£g5>5-r3o #e>n5^S*->'J*y;U<£: 
fflV>5;fr7A£aTh^7 7^— ICTflMKU n-A^r-y->- ffflfcX^P (2 : 1, 
v/v) ^#£0 [5-^OD-2-7;U^O-4-[(4-7;i/^-D-l-^5 i ;i'-3-r>H,U^ 
*JHzj|/)75;]7iZJHS| 'l^ XXx;i/ (762 mg, 52ft) Srjffi 

'H-NMR (CDClj) 6 : 1. 27 (t, J = 7.3 Hz, 3H), 3.61 (s, 2H), 3.87**(s, 3 
H), 4.18 (q, J = 7.3 Hz, ; 2H), 7.02 (dd, J = 12.2, 8.1 Hz, 1H), 7.20 (d, 
J = 8-1 Hz, 1H), 7.27 (m,...|H>, 7.32 (d, J = 7. 3 Hz, IB), 8.02 (s, 1H), 
8.48 (d, J = 12.2 Hz, 1H) ; , 9:26 On, 1H). 
MS (ESI) m/z 407 (M*+ 1 ) 

[II 5] [5-i? D n-2-7MD-4-[(4-7^tn-l-^f Jh3- OFVMJV 
#x;W 75 7] 7i-JW BM<D<£i% . 



[5-7 □ □-2-7;i/^-n-4-[(4-7;i/^-p-i-^5 1 ;i'-3-r > F u ;k&;w?x;w 7 

$y]7i-JWii x^P X7sx;P (762 mg, 1.87 mmol) £ THF (19 ml) 
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0.25N NaOH (11.2 ml, 2.81 mmoD^iP^, iE«3Bf jt#T3o K 
«£1NHC1 (3.0 ml) \Z&^ tfffittASttjBEftft, *ifeft, «EEftj*LT[5- 
^ d D-2-7;^D-4-[(4-7Mo-i-^;hH > F 'JM;^-jW 7$ ;] 

yx.-jvmm (698 mg, 99 %) %m&mw®t Lxntc. 

'H-NMR (DMS0-d 6 ) «5 : 3. 64 (s, 2H), 3.90 (s, 3H), 7.07 (dd, J = 12.5, 7. 
8 Hz, 1H), 7.29 (m, 1H), 7.44 (d, J = 8.4 Hz, 1H), 7.55 (d, J = 7.8 Hz, 
1H), 8.11 (d, J = 11.7 Hz, 1H), 8.25 (s, 1H), 9.30 (d, J = 10.3 Hz, 1H), 
12.54 (broad s, 1H). 

MS (LCMS) m/z 379 (M + +l). 

LXm 6] h7>7-4-[l-[[5-^DD-2-7MD-4-[(4-7MP-l-^^- 
3~f > K VM*#=j],) T5 /] 7ia]'7t^]-(4S)- 7 ^B-OS)-eD 




[5-* □ p-2-7;^p-4-[(4-7;^d-i-^^-3-< > h u;tt> ;w?ryw 7 

5y]7x-;i/]«(200 mg, 0.53 mmol), h ^>X-4-[(4S)-7;i/^-p-(2S)-tf 

bMS}T*&Z,Mb1&) 037 mg, 0.53 mmolh HOBt (14.0 mg, 0. ll mmo 
I)33«ktf DMAP (13. 0 mg, 0.11 mmol) © DMF (5.0 ml) mmz EDC HC1 (152 m 
g. 0.79 noDftfti*.. MTf23«rMft#r*. Wl:*^o^Kif;w: 

^btl§^^>'J*y;^v^^7A^PTh^^^- }c 
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-OtSU RRx^wafchfc 9 h 7>X-4-[l-[[5-^ Dn-2-7Mn-4-[(4-7 
Jk*P-l-*3MI/-3--f > K U ^/Jf - ;U) 75 7] 7xx;W - (4S) -7 

;i/^p-(2S)-t°nu h^v] v-^D^\+ii->^;i/#>® x7 

(332 mg, 100J!) &*ftBJBft£bT»fc. 

'H-NMR (CDC1 3 ) a : 1.22 - 1.33 (m, 2H), 1.41 - 1.54 (in, 2H), 1.98 - 2.1 
8 On, 4H), 2.23 - 2.54 (m, 3H), 3.25 - 4.03 (m, 13H), 4.30 and 4.39 (eac 
h m, total 1H), 5.27 and 5.31 (each m, total 1H) , 7.03 (dd, J = 12.2, 7. 
8 Hz, 1H), 7.21 - 7.31 (m, 2H), 7.38 and 7.39 (each d, J = 7. 3 Hz, total 

1H), 8.03 (s, 1H), 8.46 and 8.48 (each d, J = 12. 2 Hz, total 1H), 9.26 
(m, 1H). 

MS (LCMS) m/z 620 (M + +l). 
[Xg 7] h^>X-4-[l-[[5-^nD-2--7;^0-4-[(4-7;i/^P-l-55 : -;i/- 
3-f > F 'J )\stDV-#-)V) 7 S / ] 7 x-Jl/] 7-fe^;H - (4S) -7;^ □- (2S) - k° P 



h 7 >7-4-[l-[[5-7 P P-2-7;i/^P-4-[(4-7^P-l-^^;W3— T > F U 

ji^ - )V) 7 5 y ] 7 x - 7iz3M W - (4S) -yfr-tu- (2s) - if n u y - ;p y 

h+y]y;?DAW>^M>i I7f;P (323 mg, 0.52 mraol) 

£ THF (5.5 ml) fcjgfl¥U 0. 25N NaOH (3.13 ml, 0.78 mmol)£#n;L ^fiTl 
6B#ra»TSo £j«£lN HC1 (1.0 nDfc&ff, WttUSSSMffiffi^ TMfe 
& «JE$£*iLTffJg& (266 mg, 84 X) §jtfiHJ#»£UT»&. 



F 




Me 
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IR (ATR) v 3399, 2937, 2863, 1724, 1648, 1621, 1587, 1521, 1450 cm" 
'H-NMR (DMS0-d 6 ) 5:1.16- 1.41 (id, 4H), 1.86 - 2.00 (m, 4H), 2.10 - 
2.32 Gd, 3H), 3.17 - 3.88 (m, 7H), 3.90 (s, 3H), 4.13 and 4.35 (each m, 
total 1H), 5.32 and 5.40 (each m, total 1H), 7.07 (dd J = 12.5, 8.1 Hz, 
1H), 7,29 (di, 1H), 7.42 - 7.45 (m, 2H), 8.10 (d, J = 11.7 Hz, 1H), 8.26 
(s, 1H), 9.28 (d, J = 8. 5 Hz, 1H), 12.03 (broad s, 1H). 
MS (LCMS) m/z 606 (M + +l) ; 

Anal. Calcd for C 30 H 3I C1F 3 N 3 0 5 0.5H 2 0: C, 58.59; H, 5.24; N, 6.83. 
Found: C, 58.65; H, 5.27; N, 6.55. 

mmm 7.6 

^^>^-4-[(4S)-7;^D-l-[2-7;^D-5-^K + >-4- 
(( 1 - 1 H - 3 -- f > H U 75 A 7x-;i,7lV;W 

-(2S)-tfp'j^n;M h^ys^D^+tf . 
[XS 1] 4-7$;-2-,%tD-5-^^y7x-« x^;p x 



OMe 



1, 2-^7^0-4-* h*^>fef> (5 g, 34.7 mmol) (;:lffl 2 S0 4 (9.25 ml, 
174 mmol) 0X:rMmizmm0 3 (2. 64 ml, 34.7 mmol) £»T«. 

***** i*ii7^yr)ATgm ateTt»n*«4f*. »e>n 

fcaSESDIIF (100 ml) 0t;T»Tte**fk7- N U 7 A (4.16 g, 10 

4 mmol) £&*»;L3 0 R«$HiaaT15^*m, 0tM^m>gg tert- 
f^JV X.J-)V X7t-;U (6.57 ml, 34.7 mmol) CO DMF (50 ml) jgfcfcfc* 
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>-hU7;^n» (100 ml, 1:1, v/v) £Jn;L 18B#W»M^T-5 0 SJfc 
ffi&^iSfc^U MBETtW^So Mfc»(6.2 g, 0.11 BoDfcftl*., 5 
^MjfilFift&Jill*. ^nn^^y-;i//7X (175 ml, 1:4) ^UM^-HJ^A 
(4.7 g, 35 mmol) *<klXBSI (13.5 ml, 230 mmol) SJn^., S*ffl^tt*3 

5*7A^D7h ^77>f- (middle pressure chromatography system YAMAZEN 
YFLC-5404, ^^rit^^.X^ 9:1, $ 50 mm X 500 mm, 15 nl/min) KIT 
MMLT 4-75/-2-7v%P-5-^ Y*i/7*-)Vgm X^)U XT, 

(i.75 g, 22%) zm&mvtf tLTmtz,, 

'H-NMR (CDClj) (5 : 1.28 It, J = 7. 1 Hz), 1.60 (br s), 3.52 (s, 2H), 3.8 
0 (s, 3 H), 3.92 (br s, 1H), 4.15 (q, J = 7. 1 Hz), 6.42 (d, J = 10.5 H 
z), 6.62 (d, J = 6.8 Hz). 

MS (ESI) m/z 228 (MH) + . 
[Ifi 2] 2-7;WO-5-* h^->-4- C(l-^^-lH-3— f >F 
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l-^f;HIK>K-;P -Z-tS)V^ym (700 mg, 4.0 Dunol) &fflk*?V> 
(8 iDfcfctfU O-CTft^TJC, *4fc^ifu;Ko.53 nil, 6.1 mmol) ft|TF 

KMSLT*Sn*»it*«Mfe*^> (6 ml) fc**U CtlfthUx^ 
75 > (0.84 ml, .6. 0 mmol) *i«4 - 75 /-2-7^t □ - 5 h+->7 
x-;H» X3MU x^x;i/ (909 mg, 4.0 mmol) <nmXt^V> (3 ml) & 

U*WM^**9A^DTf4f57-f-(iiddIe pressure Yamazen, linear 
gradient of n-^-y->/«x^ 9:1 to 7:3, 12 ml/min, <*>50 mm X 30 
0 mm, charged by dry silica gel method) CTiflMKT*. #£nfcxx'Wft 
fcTHF (45 ml) 33«fctf 0. 25 ;M NaOH (18 ml, 4.5 mmol) £Jd;L ta&TMBSEJfl! 

WE*EJibT2-7^n^ 5— ^ h=^>-4- C(l ih-3 

—r>Hu;^;^x;w 7%/) y^-jmm. a.oi g , 71%) &m&mm 

'H-NMR (CDCI3) 5 : 3.60 (s, 2H), 3.90 (s, 6H), 7.05 (d, J = 6. 8 Hz, 1 
H), 7.22 (t, J = 7.5 Hz, 1H), 7.30 (t, J = 7.5 Hz, 1H), 7.58 (d, J = 7.6 

Hz, 1H), 7.95 (d, J = 11.5 Hz, 1H), 8.12 (d, J = 7.3 Hz, 1H), 8.31 (s, 
1H), 8.80 (s, 1H). 
MS (ESI) m/z 357 (M+lV. 

CHS 3] h7>X-4-[(4S)-7;^P-l-[2-7^D-5-^h^ 
->-4- C(l-^^;P-lH-3-^r>FU;^>fc;P) 7$;) 7x-^7 
. -fe^W - (2S) - fcf n >J >?-;m j^>] ^ p^t^;!^^©^ 

343 

BNSOOCID: <WO_020S3S34A1J_> 



WO 02/053534 



PCT/JPOJ/11641 



F 




F 



OMe 



fcjlO 75/) 7x~;i/M(214 mg, 0.6mmolh h ?>Z-4-[(4S)-yjU* 
□ -(2S)-HDUv-;M h^v]->7PA^1j->^;i/^>^ x7st^;P 
(nMM21(D[xm3]T&J$lt£(k£%)) (155 mg, 0.6 mmolK HOBt (154 mg, 
1.14 mmolh DMAP (MUM) EDC-HC1 (173 mg, 0.9 mmol) £ DMF (5 m 

\)izmmv, ^u-vimmtitwtZo w.m&*\ mhci iz^xmrnzv, mm 

^77^- (middle pressure Yamazen, ^Pntf^A, 10 ml/min, 015 mm 
X 300 mm)(CT^I31-§ 0 nfcXXx;l/^(CTHF (6 ml) ££^0.25 M NaO 
H (3.6 ml, 0.9 mmol) ^mX?£^XlzmmMW-r^ a Kfo&*7k\Z&€, 1M 

hci zmz-TmrnzL, tffwm&zmmtim* mmtmLxmrny) 
(i6o mg, 46«) ^m^mmmtvxmzo 

'H-NMR (DMSO) a : 1.10-1.40 (m, 4H), 1.85-2.25 (m, 6H), 3.20 (t, J = 8. 
5 Hz, 1H), 3.42-3.80 On, 7H), 3.88 (s, 3H), 3.90 (s, 3H), 4.15 and 4.33 
(2m, total 1H), 3.35 (m, 1H), 6.95 (dd, J = 6. 9, 14.7 Hz, 1H), 7.23 (t, 
J = 7.5 Hz, 1H), 7.28 (t, J = 7. 5 Hz, 1H), 7.55 (d, J = 7.8 Hz, 1H), 7.9 
2 (dd, J = 5.3, 7.3 Hz, 1H), 8.12 (d, J = 7. 5 Hz, 1H), 8.30 (s, 1H), 8.8 
8 (s, 1H). 

MS (ESI), m/z 584 (M+l) + . 

Anal. Calcd for C 31 H 35 F 2 N 3 0 6 -0. 25 H 2 0: C, 63.31; H, 6. 08; • N, 7.14. 
Found: C, 63.07; H, 6.10; N, 7.05. 
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^t&ffl -7 7 

r7>7-4-[l-[5-^DD-2-7;PtD-4- C(l, 

1 h- 3 — r> f 7 /] 71- n,7±?M - (4S) - 7;m-p 

- (2S) - t°D U h*~>] D^*-if->*;i,#>K : 

[IS 1] 1, T>K-;i,-3-^^#>^©^ 

v<yyDt!;iV75> (2.83 ml, 20.0 mmol) £ THF (35 ml)«fl?U -7 
8T:TWTICb-^^ U^A (12.7 ml, 20.0 ool, 1.57M^>^ 

U »T(Cl-p<^-^fc r r>K-^-3-^^>^(1.75 g, 10.0 mm 
ol) © THF (5 ml) &ftJA$, ifei»^«Sra«T30^HW^Ufc«, 3#fc* 
(3.42 ml, 55.0 mmolP^D^. £J^£«£30#>WtTgigK:gr. 

7A^DYhif77^- (middle pressure, linear .gradient of chloroform/me 
thanol from 10:0 to 20:1, 20 ml/min, $ 50 X 300 m)l;«LT 1, 

r>H-;P-3-*;Wap>K (180 mg, 10» £*j*@^ 

'H-NMR (DMS0-d 6 ) 5 : 2. 72 (s, 3H), 3,72 (s, 3D. 7.12 (t, J = 7. 8 Hz, 1 
H), 2.75 (t, J = 8.3 Hz, 1H), 7.48 (d, J = 7.8 Hz, III), 7.97 (d, J = 7. 1 
Hz, 1H). 
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MS (ESI) m/z 190 (M+l) + . 
[3M 2] C5-^7PD-2-7;|/^-0-4- [(1, 2-y^^-l.H-3 



F 




1, 2-^5 L ;i/-iH— f>H-;U-3-*^>gg(270 nig, 1.43 mmol) 
£M^3^> (8iI)K:»»U Ot^^TfC&ft^lf'J^ (0.19 ml, 2.1 

aS^b^5^W>(6 ml) fcfcflPU h U X3=-;P75 > (0. 56 ml? 4. 3 

mmol) (4-75/-3-^DD-6-7;^D7xZJW^i x^;|/ xt;^ 

;p (331 mg, 1.4 mmol) <D.$&*?-U> (3 ml) J&i&lC, 0 £ CT»TtjD^. 

ts^K!? u~? hif57^- (middle pressure Yamazen, linear gradient of n- 
^U->/IMKx^;P 9:1 ~ 7:3, 20 ml/min, 050 mm x 150 mm, dry sili 
ca gel adsorption method) HTflStS. #Sn&J&fi#:£THF (15 ml) \m 
«¥U 0.25 M NaOH (8.6 ml, 2.2 mmol) &JpA, ^T18B#f^Jf #T& 0 RJS 

-/7op-2-7;u^-p-4~ c(i, 2-v^^;i/-iH-3— r>Hu;^;i/ 

75/0 7I-JW W (264 mg, 49%) bT#fe 0 
'H-NMR (DMS0-d 6 ) 6 : 2. 70 (s, 3H), 3.65 (s, 2H), 3.77 (s, 3H), 7.21 On, 
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2H), 7.58 (d, J = 7.3 Hz, 1H), 7.93 (m, IH), 7.99 (d. J = 11.8 Hz, 1H), 
9.06 (s, 1H). 
MS (ESI) di/z 375 (M+l)*. 

ixm 3] h^>X-4-[l-[5-^DD-2-7;^D-4- C(l, 2 

l H— 3 -OH U;^;^-; W 75 y]7iWtf;W - (4 
s) - 7;m-d- ( 2S ) -fou ^-;m M->h>* □ a*^*;^^^ 




° OH 



C 5 - * P p - 2 - 7;^.p-4- C( 1 . 2 -V^)V- 1 H — 3 — f>KU 
75/) ffii (191 Dig, 0.51 Dimol), h?>7,s-i- 

^4S)-7;^p-(2s)-epua.W ^ 

* XXriP (»^21©fi:m3]^U^t,) (132 nig, 0.51 mmol), H 
OBt (131 mg, 0.97 mo I), DMAP WO& &£TS EDC-HC1 salt (147 mg, 0.77 
-ol) ft DMF (2.5 iDfcSMfU MT18B»|HUtJ^«. M HC 1 fc 

ATtt*ft, *ETfc^ftS*T*. #6n*J»ft'>U*y;i,ftffl^5 
A^DTh^^-Gniddle pressure Yamazen, linear gradient of chlorof 
orm/methanol from 10:0 to 20:1, 20 ml/min, *50 mm x 150 oinOiCT^T 
#6tlfc»MftTHF (5 ml) fc»* U 0.25 M NaOH (3.1 ml, 0.77 mmol) 
ft**, UT18»mjR#r*. K^ftlM HC1 tJPA, «fffi«j&fttt£« 
*, i^iUTilM (227- -mg, -«*&H»tt& h^ntc. 

'H-NMR (DMS0-d 6 ) 5 : 1.20-1.40 (m, 6H), 1.90 (m, 4H), 2.20 (m, 2H), 2.7 
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2 (s, 3H), 3.20 (t, J = 10.0 Hz, 1H), 3.50 (m, 1H), 3.60-4.00 (m, 3H), 
3.75 (s, 3H), 4.12 and 4.35 (2m, total 1H), 5.38 (dd, J = 35, 55 Hz, 1 
H), 7.20 (in, 2H), 7.48 (dd, J = 7. 3, 11.8 Hz, 1H), 7.55 (d, J = 8. 6 Hz, 
1H), 7.92 (d, J = 8.3 Hz, 1H), 7.95 (d, J = 5. 6 Hz, 1H), 9.05 (s, 1H). 
MS (ESI) m/z 603 (M+l) + ; 

Anal. Calcd for C 3) H 34 CIF 2 N 3 0 5 -0. 5H 2 0: C, 60.93; H, 5.77; N, 6.88. 
Found: C, 61.12; H, 5.75; N, 6.84. 

m&m 7 8 

N ^ >7.-4- [1 - [ [4- [ (2~Y > H V)Vti)V#-)\>)T^ h+y7xZJW 7 

iz5Sil/|-(4S)-7;i^o-(2S)-tfD U h*>>] w\*-V->%)l$ym 

[xm 1] [4-[(2-^>FiJJWJV^-JW75;]-3-^h + y7x-JHSl 
tert-y^JU XXfJt'©^ 



<>H-;i^-2-^;^>^ (1.00 g, 6.21 mmol), tert-y^)V 4-75/ -3- 
^h+y7i-M (1.47 g, 6.21 mmolK HOBt (0.42 g, 3.10 mmol)£J; 
ODMAP (0.38 g, 3.10 Eimol) £,DMF (10 ml) (f, EDC HC1 (1.43 g, 7.45 mmo 

U n-^+l-> : WmJL^JV (1 : 1, v/v) r> [4-[(2--f > H 'JjW&JW* 

-;W757]-3-^ ^yyi-JHSI tert-7^;U iXr^ (1.31 g, 55 
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'H-NMR (CDCI3) 6 : 1.45 (s, 9H), 3.51 (s, 2H), 3.97 (s, 3H), 6.89 (broa 
d s, 1H), 6.91 (d, J = 8.1 Hz, 1H), 7.00 (broad s, 1H). 7.16 (t, J = 8. 1 
Hz, 1H), 7.31 (t, J = 8.1 Hz, 1H), 7.46 (d, J = 8.3 Hz, 1H), 7.69 (d, J 
= 8.1 Hz, 1H), 8.42 (d, J = 8.3 Hz, 1H), 8.54 (broad s, 1H), 9.31 (broa 
d s, 1H). 

MS (ESI) m/z 381 (M + +l). 
[X® 2] [4-[(2-^>hM J; ^;^- ;l/)75y] _3_^ h ^, >7x _ ;W ^ 



C0 2 H 




[4-[(2-<>FU;^;^^| 75 y]- 3 -^ h^>7x-;WH tert-7> 
;U x^ril' (1.31 g, 3.44 mmol) *mt*^U> (20 ml) fc»*U 0<C 
TTFA (10 ml) S^B^StaSiTlWIWWrs. EfcfcSMETK: 

*tt«SLT [4-[( 2 -<>H»J;^;Pfc;i,)7$y]-3-^ h*->7i=^]|» 

(1.11 g, 99 » zn&mmmtLTmco 

'H-NMR (DMS0-d 6 ) 5 : 3.57 (s, 2H), 3.86 (s, 3H), 6.87 (d, J - 8. 1 Hz, 1 
H), 7.01 (s, 1H), 7.06 (t, J = 7.8 Hz, 1H). 7.21 (t, J = 7.8 Hz, 1H), 7. 
32 (s, 1H), 7.45 (d, J = 8.1 Hz, 1H), 7.64 (d, 1 = 8.1 Hz, 1H), 7.74 (d, 

J = 8.1 Hz, 1H), 9.32 (s, 1H), 11.72 (broad s, 1H). 

MS (ESI) m/z 325 (M f +1). 
[i@ 3 ] h 7 >x-4- Ci - [ [4- [ (2-^r > H >j - )V) 7 * J ] -3-* h * 

v7x-;U]7ii^]-(4S)-7;^D-(2S)-eDU^-;Mh^v]v/7D^ 
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[4- [ (2 — T >\*VM)Vtf-M7 ht'>7i^Wffll (370 mg, 
1.14 mmolh h^>7>-4-[(4S)-7;^D-(2S)-hfD'J yZJM b*v] v^D^\ 

#J) (296 mg, 1.14 nimol), HOBt (31.0 mg, 0.23 mmoD^cJ;^ DMAP (28.0 mg, 
0.23 mmol) £ DMF (6.0 ml) Cjg#U EDC HC1 (284 mg, 1.48 mmol) £fiQ 

h^>^-4-[i-rH-[(2-^>H'j;^;pfc;W7$yj-3-^ 

v- 7 x - M 7 -fe3M W - (4S) -7 □ - (2S) - 1° D U - ;M h ^ v] 7 □ 
U->*J)V$>m. *^)V IXfJV (514 mg, 80 %) §ffe7^7 7^tbt 

'H-NMR (CDC 1 3 ) 6 : 1.17 - 1.33 (m, 2H), 1.39 - 1. 56 (m, 2H), 1.97 - 2.5 

0 (m, 7H), 3.25 (m, 1H), 3.33 and 3. 50 (each m, 1H), 3.62 - 3. 91 (m, 8H), 
3.96 (s, 3H), 4.25 and 4.38 (each m, total 1H), 5.24 (m, 1H), 6.86 (d, 

J = 8.1 Hz, 1H), 6.94 (m, 1H), 7.02 (broad s, 1H), 7.17 (t, I = 7.8 Hz, 
1H), 7. 31 (t, J = 7.8 Hz, 1H), 7.47 (d, J = 8. 1 Hz, 1H), 7.69 (d, J = 8. 

1 Hz, 1H), 8.42 (m, 1H), 8.55 (broad s, 1H), 9.52 (broad s, 1H). 
• MS (ESI) m/z 566 mi). 

[1*1 4] h^>^-4-[l-[[4-[(2-^>HU;^^fc;i/)7=/]-3-^ 
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"■^^-C0 2 H 



h7>X-4-[l-[[4-[(2-<>hMj;^;i /fc;W7$y] _3_^ h + , >7x _ ;p] 

7ir5=-;W-(4S)-7;^D-(2S)-tf □ u h*~>] da^>*m> 

SI XXrJl/ (514 mg, 0.91 mmol) £THF (10 ml) fcJgfiSU 0. 25N Na 

OH (5.50 ml, 1.36 mmol) £JdA, mtVimBWmT^ M«£lN HC1 (5. 

(479 mg, 95 %) ^|fi||^ T |fc o . 

IR (ATR) y 3662, SU^sA/ 2987. 2942, 2900, 1724, 1702, 1658, 160 
0, 1536, 1486, 1450, 141 rem" 1 ; 

'H-NMR (DMS0-d 6 ) 6:1.12- 1.38 (m, 4H), 1.86 - 2. 26 (m, 7H), 3.18 On, 

1H), 3.43 - 3.91 (m, 9H), 4.15 and 4.32 (each m, total 1H), 5.31 and 5. 
37 (each m, total 1H), 6.83 (m, 1H), 6.94 and 6.97 (each d, J = 1.5 Hz, 
total 1H), 7.06 (t, J = 7.8 Hz, 1H), 7.21 (t, J = 7.8 Hz, 1H), 7.32 (d, 
J - 1.5 Hz, 1H), 7.45 (d, J - 8.1 Hz, 1H), 7.64 (d, J = 8. 1 Hz, 1H), 7.7 
1 and 7.72 (each d, J = 8.1 Hz, total 1H), 9.34 (s, 1H), 11.74 (broad s, 

1H), 12.02 (broad s, 1H). 

MS (ESI) m/z 552 (M + +l) ; 

Anal. Calcd for C 30 H 34 FN 3 0 6 0.25H 2 O: C, 64.79; H, 6. 25 ; N, 7.56. 
Found: C, 64.77; H, 6.23; N, 7.40. 
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mmm 1 9 

h 7 >X-4- [1 - [ [3-7* □ t-4- [(KV+7'J - - 7 == 7 ] 7 x - )V\ 
T^Lj-M - (4S) - 7 □ - (2S) - fcf o U v?x;M h^y]^DA^>*j^> 

m 

[XS 1] [3-7D ; E-4-[(l-'f v^y U-^M-JW7$;]7x-Jl/]p 




l— (V*/ U>*;p#>» (1.00 g, 5.77 mmolh 4-75/-3-^D^7x- 
;Hffl6 X^;U X7x;U (-1.49 g, 5.77 mmol), HOBt (0.39 g, 2.89 mmoD^s 
itfDMAP (0.14 g, 1.15 mmjQ : l;.£DMF (15 ml) fcS#U EDC HC1 (1.33 g, 
6.93 unol)£iD*, &0VT^ffllk&~? «. SJSKttSSfifcJWL, 7jc£2ra^> 

^f^y^-lzxmmu n-^\^> fflkJLf-JV (4 : 1, v/v) ^#£9 [3-7* 

□t-4-[(i-^v+yu^M-;W7$y]7x-;n»i x?mu xxr 

;p (1.64 g, 69 X) Sffi@f«|tbT#fc. • 

'H-NMR (CDC 1 3 ) 5 : 1.28 (t, J = 7. 1 Hz, 3H), 3.60 (s, 2H), 4.17 (q, I = 

7.1 Hz, 2H), 7.32 (dd, J = 8.5, 2.0 Hz, 1H), 7.57 (d, J = 2.0 Hz, 1H), 
7.71.- 7.78 (m, 2H), 7.88 - 7.91 (m, 2H), 8.59 (d, J = 5. 6 Hz, 1H), 8.63 

(d, J = 8.5 Hz, 1H), 9.71 (m, 1H), 11.01 (broad s, 1H). 

MS (ESI) m/z 413 (M + +l), 415 (M + +3). 
CXS 2] [3-^nt-4-[(Ky+/ij-^j^-;p)7Sy]7i=JW9 
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C0 2 H 



[3^Dt-4-[(l-<V^yiJ^M-;W75y]7x^]ii x** 
X.Xzr)l (1.64 g, 3.97 mmol) £ THF (40 ml) \Z®ML, 0. 25N NaOH (2 
4.0 ml, 5.95 woDftlo*., MT8*M»T*. £«£1N HC1 (50 ml) 

[(Kv+;u-MMrjW7$;]7xz;n»i (1.50 g,,98*) 

'H-NMR (DMS0-d 6 ) <5 :3.63v(s, 2H), 7.36 (d, J = 8. 5 Hz, 1H), 7.66 (s, 1 
H), 7.81 On, 1H), 7.88 ( % %, 8.12 (d, J = 8.3 Hz, 1H), 8.17 (d, J = 
5-4 Hz., 1H), 8.21 (d, I 1^5; Hz, 1H), 8.66 (d, J = 5.4 Hz, 1H), 9.36 
(d, J = 8.5 Hz, 1H), 10. 84 (s, 1H). 

MS (ESI) m/z 385 (MHl), 387 (M*+3). 
CM 3] h7>X-4-[l-[[3-yDt-4-[(l-fv^yU^M-; W75 

y ] 7x-;u] 7ir^;W-(4S)-7;^D-(2S)-h"n u vir 




CO,Me 
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[3-7*Pt-4-[(i-f y*7 V-)l%ji'#-)\s)7$y]73L-)imM(tto mg, 

0.91 mmol), b^>7-4-[(4S)-7;i/:tP-(2S)-t!P U yZJM b=^>] y^7 d-\ 

4£D (236 mg, 0.91 mmol). HOBt (25.0 mg, 0.18 mol)#&& DMAP (22.0 mg, 
0.18 mmol) * DMF (5.0 ml) fc*#U EDC HC1 (226 mg, 1. 18 mmol) £iD 

Wfrck Dh7 >7-4- [l- [ [3-7* □ ^-4- [ (l-< y 4- 7 U - ;K> 7 5 

73 7x~;i/] 7-fe^;W-(4S)-7;^0-(2S)-eD 'J h+y]y^OA^ 
1t>*;U^>^ *^)V (575 mg, 100 %) #j£ LTf# 

&. 

'H-NMR (CDC1 3 ) 5 : 1.19 -. 5. 34 (m, 2H), 1.41 - 1.53 (m, 2H), 1.97 - 2.5 
2 (m, 7H), 3.27 (m, 1H), 3, ! |5,..and 3.51 (each m, total 1H), 3.60 - 4.03 
(m, 8H), 4.22 and 4.39 (e.ach ; m, total 1H), 5.25 (m, 1H), 7.29 (m, 1H), 
7.57 (m, 1H), 7.71 - 7. 78 "(m, 2H), 7.88 - 7.91 (m, 2H), 8. 59 - 8.64 (m, 
2H), 9.71 (m, 1H), 11.00 (m, 1H). 

MS (ESI) m/z 626 (M + +l), 628 (M + +3). 
[Ig 4] h^>7-4-[l-[[3-7P^-4-[(l--f y^yu^M-;i/)75 
7] 7x'JW 7-lz5 1 ;i/]-(4S)-7;^P-(2S)-en U yZjM H+v] y^UA+ 
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h7>7-4-[l-[[3-yDt-4-[(Kv + yij-^ M - jW7$y]7x: _ 

M 7-ir^]-(4S)-7;^D-(2S)-tf p >J h*~>] n^tt>*)\, 

*?)V iXjjl, (575 mg.. 0.92 nunol) £ THF (10 ml) K:»#U 
0.25N NaOH (5.50 ml, 1.36 MoDefe*.. £ftT24P»nQ«^5. H«£1N 

hci (5.on)fctt^T«ttfc:«. «ffflis**«Bawt, *m mmmLT 

MM® (529 nig, 94 %) ff^ifegfiltbTifc. 

IR (ATR) v 2938, 2857, 1720, 1687, 1596, 1513, 1450 cm- ; 
'H-NMR (DMS0-d 6 ) 6 : 1.14 - 1.42 (m, 4H), 1.86 - 2.27 (m, 7H), 3.17 - 
3.92 (m, 7H), 4.15 and 4. 34 (each m, total 1H), 5.31 and 5.38 (each m, t 
otal 1H), 7.32 (m, 1H), 7.58 and 7.60 (each d, J = 1.2 Hz, total lH), 7. 
80 (td, J = 8.5, 1.2 Hz, 1H), 7.87 (id, J = 8. 5, 1.2 Hz, 1H), 8. if (d, J 
= 8.3 Hz, 1H), 8.15 (d, Fj 5.6 Hz, 1H), 8.23 and 8.24 (each d, J = 8.3 
Hz, 1H), 8.65 (d, J = 5.J5;%, 1H), 9.39 (d, J = 8.5 Hz, 1H), 10.84 (s, 
1H), 12.00 (s, 1H). • ,• • ', 
MS (ESI) m/z 612 (M + +lj? 614 (M>+3) ; 
Anal. Calcd for C 30 H 31 BrFN30 5 : C, 58.83; H, 5.10; N, 6.86. 
Found: C, 58.85; H, 5.27; N, 6.45. 
8 0 . 

S7>7-4-[l-[[3^DD-4-[(KV+;ijz;PM^)7^]7x-JW 

^^M4S)-7;u*n-( 2S )-ifnu^^ 

[Jim 1] [3-^cm-4-[(i-^y*/ >Jn;^;u^-JW75y]7x-;WP 
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l-f73r7 U>*;U#>K (1.00 g, 5.77 mmolh 4-7$;-HDP7i~ 
;H£K IXf^ (1.23 g, 6.16 mmol), HOBt (0.16 g, 1.15 mmol)* 

=ktf DMAP (0.14 g, 1.15 mmol) * DMF (15 ml) fc»#U EDC HC1 (1.33 g, 
6.93 mnioI)£in;L> MT?14I^WiB*fTS. KfoWt** (40 ml )£&<*„ *fffl 

'J-;p*JI/3|?-;W75y]7i-MBK IXfJ!/ (1.14 g, 56 

'H-NMR (CDC1 3 ) 6 : 3. 62 (s, 2H), 3.72 (s, 3H), 7.29 (m, IB), 7.4(T(d, J 
= 1.9 Hz, 1H), 7.71 - 7. 78 (m, 2H), 7.88 - 7.91 (m, 2H), 8.58 (d, J = 
5.4 Hz, 1H), 8.65 (d, I Hz, 1H), 9.71 (m, 1H), 11.02 (m, 1H). 

MS (ESI) m/z 355 (M + +l), ; . ■ 

[xm 2]- [3-^ □ q-4-Kh U-;w;^-jw 75 ;] 7i-;wb 




[3-^7 □ a-4-C(I — T 7*/ U^M-jl/)75/]7i^ji/]ii ptgF;p 
IXtJV (1.14 g, 3.21 mmol) * THF (33 ml) KigfipU 0. 25N NaOH (1 
9.3 ml, 4.82 mmol), Sin*, ^i&T14B#Piaffi#TS. M«£1N HC1 (5.0 ml) 
£&€f* tfffl£ift£ttjEB& «JE««UT [3-* pn-4-[ (1--T7* 
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/U-MjH^)/^];!^]^ (1.07 g, 98 5g) ^@ift^ 

'H-NMR (DMS0-d 6 ) <5 : 3. 63 (s, 2H), 7.33 (dd, J = 8.3, 1.7 Hz, 1H), 7.51 
(d, J = 1.7 Hz, 1H), 7.81 (td, J = 8.3, 1.7 Hz, 1H), 7.88 (td, J = 8. 3, 
1.7 Hz, 1H)', 8.12 (d, J =8.1 Hz, 1H), 8.16 (d, J = 5.6 Hz, 1H), 8.24 
(d, J =8.3 Hz, 1H), 8.67 (d, J = 5.6 Hz, 1H), 9.34 (d, J = 8.3 Hz, 1H), 
10.85 (s, 1H), 12.48 (broad s, 1H). 
MS (ESI) m/z 341 (M + +l). 
[IS 3 ] h ^ >X -4- [1 - [ [3-7 □ D-4- [ (1 7 * 7 U J^;H7$ 
y]7x-;HT-k^;W-(4S)-7;^n-(2S)-t°n'jv-;M b^]^n^ 




[3-^ D o-4-[(l-^ y^y .j - 7 , y] 7l (250 m 

g, 0.73 mmol), y >X-4-[(4S)-7;U^n-(2S)-t°D U b^>] 

GOB) (190 mg, 0.73 mmol), HOBt (20.0 mg, 0.15 mmol) £ ^D^DMAP (18.0 m 

g, 0.15 mmol) £DMF (7.5 ml) fc**U EDC HC1 (211 mg, 1. 10 moI)*Ju 

^»E»a: D h7 >7-4-[l-[[3-7 d D-4-[(l-< WJ 7 
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5 /] 7x-;p]y-fe5 : -;W-(4S)-7;^D-(2S)-t°D u ~>7 

*1J->*;^>K IXtJP (399 mg, 94%) ^WWr^iL 

T*fc. 

'H-NMR (CDC1 S ) 5 : 1.21 - 1.30 (m, 2H), 1.44 - 1.50 (m, 2H), 1.98 - 2.4 
8 (m, 7H), 3.27 (m, 1H), 3.35 and 3.52 (each m, total 1H), 3.60 - 3.93 
(m, 8H, including each singlet, total 3H, at 6 : 3.65 and 3.67), 4.23 a 
nd 4.39 (each m, total 1H), 5.26 (m, 1H), 7.24 (m, 1H), 7.40 (m, 1H), 7. 
71 - 7.78 (m, 2H), 7.88 - 7.91 (m, 2H), 8.59 (d, J = 5.4 Hz, 1H), 8.64 
(m, 1H), 9.71 (m, 1H), 11.02 (in, 1H). 

MS (ESI) m/z 582 (M'+l). 
iXM 4] h7>7-4-[l-[[3-^OD-4-[(l-fy^/U^M^W75 
J ] 7 x ~M - (4S) - 7)1* D- (2S) - ML D U h * v] -> 'x* 



h ^ >x-4- [l- [ [3-7 □p-4-[(Hy+yj - ;u#;:;io 7$y]7x- 
;i/]7-fe^;H-(4S)-7;l/^-o-(2S)-tfoU h+y]y^o^>*;l, t 

X7nx;P (399 mg, 0.69 mmol) * THF (7.0 ml) fcjg#U 
0.25N NaOH (4.11 ml, 1.03 nnoDSJn*, MlTfl8B»miWrf £J«£lN 

hci (i.i mota^ *fffiig H B H ^Mi±?six, *«s», «Eie»bT mmm (347 

mg, 89 X) ft*t6B»tt£LT#fc. 
IR (ATR) v 2935, 2861, 1716, 1596, 1527, 1442 cm" 1 ; 
'H-NMR (DMS0-d 6 ) (5 : 1.13 - 1.41 (m, 4H), 1.85 - 2.25 On, 7H), 3.17 - 
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3.89 (m, 7H), 4.14 and 4.34 (each m, total 1H), 5.32 and 5.39 (each id, t 
otal ID. 7.28 (m, 1H), 7.44 and 7.45 (m, total 1H), 7.81 (t, J = 7.1 H 
j x. 1H), 7.88 (t, J - 7.1 Hz, 1H), 8.12 (d, J = 8. 1 Hz, 1H), 8.16 (d, J = 

j 5.6 Hz, 1H), 8.22 On, 1H), 8.67 (d, J = 5.6 Hz, 1H), 9.31 (d, J = 8. 5 H 

z, 1H), 10.84 (s, 1H), 12.02 (broad s, 1H). 
MS (ESI) m/z 568 (M*+l) ; 

Anal. Calcd for C 30 H 31 C1FN 3 0 5 : C, 63.43; H, 5.50; N, 7.40. 
Found: C, 63.40; H, 5.62; N, 7.40. 
MMM 8 1 

h 7 >*-4-[l-[[5-* p P-2-7;^P-4-[(l-^ V=fV U )Vts-)V) 75 
[IS 1] [5-/7 n p-2-7^D-4-[(l-^ y (J - ^^^ 7 , y j 




l-<y*y»J>*;Hi?>R (375 mg, 2.17 mmol), 4-7$A3^DD7xZ 
;Hf» X^;U I7fJP (501 mg, 2.17 mmol)^ e fcOChUx^;i/7$> ( 1<32 
ml, 9.53 mmol) *WG*=f-V> (15 ml) + , ^x=^7«7^^ 
*D'JH (0.99 nil, 5.19 mmol) ^JoA, »T24(«BWW-*. .RjSftfc** 

*-fcT*«U n--^tr>-«x3^ (3 . {> v/v) ffift^ ^ nn _ 2 _ 
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7;i/^-D-4-[(i-rv^/ U-;i/^;i/^-;W7a/]7x-;HiiH^ x^;i/ x 

Xt^ (690 mg, 82 %) £|tfilll»j£ LT#fc„ 

'H-NMR (CDC1 3 ) <5 : 1.28 (t, J = 7.1 Hz, 3H), 3.64 (s, 2H), 4.19 (q, J = 
7.1 Hz, 2H), 7.36 (d, J = 7. 2 Hz, 1H), 7.72 - 7.78 (m, 2H), 7.88 - 7.91 
(m, 2H), 8.57- 8.60 (m, 2H), 9.68 (id, 1H), 11.11 (broad s, 1H). 
MS (ESI) m/z 387 (M + +l). 

[nm 2] [5-^no-2-7;i/^D-4-[(i-ry^y u^M^;W7$y] 




§1 X^;l/ XXx;U (690 mg; .1. 78 mmol) £THF (18 ml) fcigfilU 0.25N 
NaOH (10.7 ml, 2.68 mmolflrJP^, ^T7B#p B m#T5o KfoWi&W HC1 (3. 

n-4-[(i--fy+yij-^M-jW7$;]7i-;Wif (583 mg, 91 *) 

'H-NMR (DMS0-d 5 ) (5 :3.66 (s, 2H), 7.62 (d, J = 7. 5 Hz, 1H), 7.82 (m, 1 
H), 7.88 (m, 1H), 8.12 (d, J = 8. 5 Hz, 1H), 8.18 (d, J = 5.6 Hz, 1H), 8. 
23 (d, J = 11.5 Hz, 1H), 8.67 (d, I = 5.6 Hz, 1H), 9.38 (d, J - 8. 5 Hz, 
1H), 10.98 (broad s, 1H), 12.59 (broad s, 1H). 

MS (ESI) m/z 359 (M*+l). 
[IS 3] S7>7-4-[l-[[5-^DD-2-7;i/tn-4-[(K V-)V%Jl> 
*rjW75y]7x-JM 7ir^;U]-(4S)-7;^D-(2S)-tro U y-JM 
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[5-^pp-2-7;^o-4-[(i-^y^yu-;^;i,#-;u)T^y]7x-;Hip 
»(200 ig, 0.56 mmolh h^>7s-4-[(4S)-7;i/*n-(2S)-tf D>J^-JM 
x]^D^u->A^>si JLXrJV (MMM2W [l|3]^ 

(145 mg, 0.56 mmol), HOBt (15.0 mg, 0.11 miol):fc«fctfDMAP (1 
4.0 mg, 0. 11 mmol) * DMF (5. 5 ml) lc*#U EDC HC1 (160 mg, 0. 84 mmo 

U ffii^M^rj h/#-4-[i-[[5-^Dn-2-7;^p-4-[(i-^y^ 
7 ^M;^-;W 7$ Ax -;w 7t?;W-(4S)-7;^a-(2S)-en <j y 
-WF^>]^D^t>*M>| X7^;K341mg, 100 X) 

£7^7 7 7 <h Ltlfc. 

'H-NMR (CDC1 3 ) : 1.18 - 1.33 On, 2H), 1.40 - 1.54 (m, 2H), 1.97 - 2.5 
4 (m, 7H), 3.28 (m, 1H), 3.36 and 3.53 (each m, total 1H), 3.64 and 3.66 

(each s, total 3H), 3.66 - 4.03 (m, 5H), 4.31 and 4.37 (each m, total 1 
H), 5.27 and 5.29 (each m, total 1H), 7.41 and 7.43 (each d, J = 7. 3 Hz , 

total 1H), 7.72 - 7.78 On, 2H), 7.88 - 7.91 (m, 2H), 8.54 and 8.58 (eac 
h d, J = 9.7 Hz, total 1H), 8.56 (d, J = 5. 6 Hz, 1H), 9.68 (m, 1H), 11.0 
9 (d, J = 8.1 Hz, 1H). 

MS (ESI) m/z 600 (M + +l). 
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[IS 4] N^>X-4-[l-[[5-^OP-2-7;^D-4-[(l~l'y4 i y V—)\sti)V 



F 




h 7 >*-4- [l - [ [5-£ □ u-2-y)V^ p-4- [ (l -r V ^ y U - - 7 
$ y] 7x-;W7-fe5^;H-(4S)-7;^p-(2S)-ep u h^->] y^n^ 

^r1t>^;i//^>^ ^5=-;U X7nx;1/ (341 mg, 0.57 mmol) \Z THF (5.8 ml) 
:fc«fctf 0.25N NaOH (3.40 ml, 0.85 mmol) ^TUPfM^-ri. £ 

JM£1NHC1 (1.0 ml)ta#, #r£H*§il£«jBft^ WEfefllbT* 
Mm (291 mg, 87 X) LTfcfc. 

IR (ATR) v 3282, 2940, .2863, 1722, 1693, 1650, 1619, 1581, 1517 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6 : l.TS - 1.41 (m, 4H), 1. 86 - 2. 33 (m, 7H), 3. 17 - 
4.00 On, 7H), 4.13 and 4.36 (each m, total 1H), 5.32 and 5.41 (each m, t 
otal 1H), 7.49 and 7.53 (each d, J = 7.3 Hz, total 1H), 7.82 (t, J = 7. 3 

Hz, 1H), 7.88 (t, J = 7.3 Hz, 1H), 8.12 (d, J = 8. 1 Hz, 1H), 8.18 -8.23 

(m, 2H), 8.67 (d, J = 5.6 Hz, 1H), 9.38 (d, J = 8. 8 Hz, 1H), 10.95 (m, 
1H), 12.02 (broad s, 1H). 

MS (ESI) m/z 586 OT+l); 

Anal. Calcd for C 30 H 30 C 1 F 2 N 3 0 s 0. 25H 2 0: C, 61.02; H, 5.21; N, 7.12. 
Found: C, 61.01; H, 5.17; N, 7.00. 

mmm s 2 

h 7 >7n-4-[1-[[3-7 P P-4-[(7-7;i/^-p-l--f V^y >J - )Vtf~)V) 7 $ 
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y]7x_;u]T^;W-(4S)-7;^p-(2s)-eoUv-;Mh^^]v'/7D^ 

ixm . 1] [3-^PP-4-[(7-7;^D-i-<y+yij-;p*?l/jj?-;p)75y] 



1-7J\,*a- l-fy*/U>*^#>K (250 mg, 1.31 ool) t 4-J$y-3- 
^ DD7l - j « *^ X^7-;U (262' mg, 1.31 iranol), HOBt OWKS) 
43«fctf DMAP (192 m g, 1.57 mniol) £ DMF (5 ml) fc»#U EDC HC1 (290 n 
g, 6.93 ■noDfcJn*., UT14l»mmr«. ^«^7K (20 '■Ofcfttf, 

d-i-< y ^ ; u -mj^ j|7$ y ] 7x - x ^x;M25 

0 mg, 51 %) ZMteB^mit It#&. 

'H-NMR (CDCI3) 5 : 3.62 1 2H), 3.72 (s, 3H), 7.25 9.45 (series of 
m, 9H). 

MS (ESI) m/z 323 (M + +l). 
ixm 2] [3-£ d n-4-[(7-y;^p-i-^ y ij -M;^;W75/] 



[3-^7 p P-4-[(7-y;^p-i-^ y + y y 75 y] 7x 




F 
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m *3-)V JLZ^Jl (100 mg, 0.27 mmol) £ THF (5 ml) 0. 25N NaOH 
(4 ml, 4.82 mmol)£jD;i> £fiT?18l$Mft#-r<5. £«£1N HC1 (2.0 ml)C 
atf, ftffiiift&MJEftK, itifctik. W&MMlsT [3-^dd-4-[(7-7Md- 
l--fV^;«J^M-JW75;]7x-JHii (75 mg, 78 %) 

MS (ESI) m/z 359 (M + +l). 
[IS 3] h7>X-4-[l-[[3-£PP-4-[(7-7)k*P-l-<V*7 U-^ 
7$ y] 7x-;W 7-fe^;W-(4S)-7;^o-(2S)-tr □ U ^x;m h 



F 




[3-7 □□-4-[(7-7;i/^-t^i-^r y+y »j-;w*;^-;w 75 y]7x-;Hi 

^(57 mg, 0.159 mmol), h^>^-4-[(4S)-7;^P-(2S)-tf P U >>x;M 

$/]s/7P^if>*;^>^ y^;p x7nx;p (MM21© [i@3]t^ 

Ufcfl^J) (42 mg, 0.159 mmol), HOBt (M*£S)&cfctf DMAP (24 mg, 0.191 
mmol) £ DMF (5 ml) EDC HC1 (37 mg, 0.191 mmol) £i)DA> SfiT? 

h ^ >7n-4- [l- [ [3-7 □ n-4- [ (7-7JM- p-i— f y ^ / U x;fc&;W*x;W 7 5 
y]7xx;W7-fe5 L ;w-(4S)-7;u^-p-(2S)-tfPU^x;i/^ b*s/h>7PA* 

Dr>%)l>#>m. IXtJV (105 mg, 100 X) fca&ftT^U? yZtL 
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'H-NMR (CDClj) 6 : 1.21 - 1.31 (m, 2H), 1.44 - 1.51 On, 2H), 1.98 - 2.4 
9 (m, 7H), 3.27 (m, IB), 3.35 and 3.52 (each m, total 1H), 3.60 - 3.93 
(m, 8H), 4.23 and 4.39 (each id, total 1H), 5.26 (m, 1H), 7.26 (m, 1H), 
7.41 (m, 1H), 7.56 (m, 1H), 7.90 and 7.92 (each m, 2H), 8.59 and 8.63 (e 
ach m, 2H), 9.46 (m, IB), 11.01 (br d, 1H). 

MS (ESI) m/z 560 (M f +1). 
Um 4 ] h7>7-4-[l-[[3-/7DD-4-[(7-7J^O-l^y^ij-;^ 
;Pfc;W75y]7x-;W7-b^]-(4S)-7;^o-(2S)-tfP'Jv-;M h + 




b 7 >X-4- [l-[[3-* □ p-4^r(7-7;^n-i-^r y^;u y 
5 y ] 7x-jw T-fe^;W-tlS)-7;^D-(2s)-t°D >j h^>] ^ 

tt>%M>m Jix^rjl (95 mg, 0.15 mjoi) £ THF (5 ml) 4», 

0.25NNaOH (1.9 ml) fcft,^ MT18P»IWU#r«. J&fcttSlN HC1 (2 ml) 
fcftff, *rHJ*Si&<£«jBEatIR. 7 J<«, MJEfifllbT Hffitr (65 mg, 71 » £ 

'H-NMR (CDC1 3 ) 6 : 1.13 - 1.40 (m, 4B), 1. 80 - 2.30 (m, 7H), 3.15 - 3.9 

0 (m, 7H), 4.10 and 4.35 (each m, total IB), 5.30 and 5.40 (each m, tota 

1 IB), 7.25 Oh, 1H), 7.41 (m, 1H), 7.54 (m, IB), 7.89 (m, 1H), 7.92 (m, 
1H), 8.59 On, 1H), 8.62 (in, IB), 9.45 (id, IB), 11.01 (br d, IB). 

MS (ESI) m/z 586 (M*+l). 
HiSFll 8 3 
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h7>*-4-[l-[3-£DP-4-[ (3-^>V Cd] -YV^JV'U;!/^;!/ 
si? - 75/] 7x"Jl/7t5 1 JW - (4S) - □ - (2S) - tT D U y-Jl/ / h 

[IS 1] 3-^dd-4- C(3-^>1/ Cd] -f V?7VVM)Vtf=. 
)V) 75/] 7i-JW©^ 




4-7$/-3-^DP7ir« *?)\, iXrJl/ (50 mg, 0.25 mmolK 3 
Cd] -rV^7 N /-;P-3-*;^>m (45 mg, 0.25 mmol), HOB t"" (6 4 m 
g, 0.475 mniol), EDC (72 mg; 0. 38 mmol) DMAP (flfej&g) * DMF (2 m 

1)M$PU 8B#K»t-^,c%^l M HC1 BKX^HCTttffit" 

g£T3 0 #e»tl«il THF/^^y— ;]/ (4 ml, 3:l):fc<fctflM NaOH (1 ml) 

i umi&mzTmmzv, ttmm&zmsmL, mmmvx 3-? 

00-4- [< 3 Cd] -fV?7^/UMMz;W 75/] 
mm (80 mg, 9250 ISfiliftiltifc. 

'H-NMR (DMS0-d 6 ) 5 : 3. 62 (s, 2H), 7.30 (d, J = 8. 1 Hz, 1H), 7.50 (s, 1 
H), 7.64 (d, J = 8.1 Hz, 1H), 7.70 (d, J = 8. 1 Hz, 1H), 7.95 (d, J = 8. 3 

Hz, 1H), 8.36 (d, J = 8.1 Hz, 1H), 8.80 (d, J = 8. 1 Hz, 1H), 10.27 (s, 
1H). 

MS (ESI) m/z 347 (M+l)\ 
[IS 2] h^>X-4-[l -[3-^DP-4-[ (3-^>y Cd] -f V5=- 
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7V^)Vts)Vts-)V) 75 /]7xrm?JW - (4S) -7)V*U- (2S) - fcf D 




0-^)»'iC0 2 H 



( 80l "g, 0.23 nunol), h^>X-4-[(4S)-7;^0-(2S)-h°D U 
.'^ h^]^OA^.>^ >8 . x;W!/ (|| M2]CD[n: 

S3]T?£j*t,fcfc£4W (60 mg, 0.23 mmol), HOBt (59 mg, 0.44 mmol)T DMAP 
mmW) &£tf.EDC-HCl (filing, 0.35 mmol) £ DMF (1.2 ml)fc»#U g 

iSTisir*^ EJM^JiBeifcttar, ifflix^JUcTttffl. ttffif££ 

■BSEfcTHF (2.1 ml) 43d; #0.25 M NaOH (1.26 ml, 0.32 mmol) ftJn*, « 

•y->*»6f?«iaLT«ja* (85 mg, 6430 SifiBiftibTifc. 
- 'H-NMR (DMS0-d 6 ) 5 : 1.10-1.40 (m, 6H), 1.82-2.20 (m, 6H), 3.20 (m, 1 
fl>. 3.50-4.40 On, 6H), 5.36 (m, 1H), 7.26 (t. J = 7. 7 Hz, 1H), 7.64, (t, 
J = 7.4 Hz, 10, 7.71 (t, J = 7.4 Hz, 1H), 7.94 (dd, J = 4.9, 8.3 Hz, 1 
H), 8.36 (d, J = 8.3 Hz, 1H), 8.80 (d, J = 8.3 Hz, 1H), 10.27 (s, 1H). 
MS (ESI) m/z 575 (M+l)\ ■ 

Anaj;. Calcd for C 28 H !9 C1FN 3 0 5 S: C, 58.58;. H, 5. 13; N, 7,02. 
Found: C, 58.58; H, 5.13; N, 7.02. 
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mmm 8 4 

h7>X-4-[l-[5-i7DD-2-7MD-4-[ (4 - 7;i^D - 3 

>y Cdi < v^7^))Vfj)V^=.)V) 75y]7x-;i/7ir^;i/]-(4S)-7;i/ 
ixm 13 4-7Mo^>7 (d) I'yfyy-jiz-s-^M^o^ 



3-7JP^O^>if>5 1 ^--^ (5.0 g, 39.0 nunol) ^h:^5^1/> (200 ml) 
izmmu QVTm&TizmtttlfVJV (3.57 ml, 41.0 mmol) ^h'Ji 
^;i/75> (5.71 ml, 41.0 nol) £Jn*.5o Kj£ift££i&T241i^ft#TS. 



#5>n^S(Cli7> ; E-77K (28 X, 50 ml) *«ktf»B&(b!K** (3 
5* in water, 50 ml) £in]*TMT24l$fflfli#-f £. mm&&%tigMU Zft 
tCTHF (100 ml)£cfcZ>*0.25 M NaOH (60 ml, 15 mmol) ^SPx.T24Bf 

§c £M£^s(c^£nu im Her ^a^-es^^^MiETM^si-r 

§o M&%is } )%5 1 )\'$:m^&t> ; 7&>7n-?hlf77j — (middle pressure chr 
omatography system Yamazen, C-18 column, linear gradient of H 2 0 (0. IX HC 
00H) and (0. IX HCOOC) from 10% to 90X, 10 ml/min) (CTftMLT 

'H-NMR (DMS0-d 6 ) 6 :7.51 (dt, J - 2.5, 9.1 Hz, 1H), 8.19 (dd, J = 2. 5, 
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8.8 Hz, IH), 8.66 (dd, J = 5.1, 9.1 Hz, 1H). 
MS (ESI) m/z 198 (M+l) 4 . 
iXm 2] [5-i?OD-2-7J^D-4-[ (4-7MD-3-^>7 




4-y)^nOV Cd) <V?7^-3-^;^>i (240 mg, 1.22 n 
mol), 4-75y-H aD -2-7W07xr:^i iXfiP (282 m 

g, 1.22 mmolh HOBt (313 mg, 2.32 mmol), EDC HC1 (351 mg, 1.83 mmol) & 

cttf dmap. mm-m z dmf do mnizmmu mMnBrnmrz. ikmz 
i m hci \z&€, mmjL9-Juizxmm a ®&mitm&m*m, mxmtw 

^7A7nYh^7^-(i i dd 1 e pressure chromatography system from Ya 
mazen, ZaufrJlA, 8 m$min, <f>15 mm X 300 rtlCTfflilfe. #£>nfc 
XX^;^{;THF (12 ml) £^0.25 M NaOH (7.32 ml, 1.83 mmol) M 

MM IT [ 5 - 7 □ D - 2 - 7)^D-4- [ (4-?;l^D-3-^ 
>V Cd) <y^ 7 y U; ^ ; ^_ ;l/) 75y]7x-;W»«(i05 mg, 22%) fc 

'H-NMR (DMS0-d 6 ) <5 : 1.28 (t, J = 7.2 Hz,. 3H), 3.64 (s, 2H), 4.19 (q, J 
= 7.2 Hz, 2H), 7.34 (dt, J = 2.2, 9.1 Hz, 1H), 7.37 (d, J = 7. 1 Hz, 1 
H), 7.64 (dd, J = 2.2, 8.3 Hz, 1H), 8.48 (d, J = 11.5 Hz, 1H), 9.00 (dd, 
I = 5.1, 9.0 Hz, 1H), 9.92 (s, 1H). 

[Xm 3] h7>7-4-[l-[5-7DD-2-7MQ-4-[(4-7 
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)V\ - (4S) -zf)VHru- (2S) - tf d u h^~>] n^it>7j;i/tf >m 




[5 -yuu- 2-y)V^u-4-[ (4-y)\ssfu- 3 -<yy Cd] -rv^ 
7yj^J^-JI/) 7^y]7i-;Wft (105 rag, 0.27 mmol), h^>7s- 

4- [ (4S) - y a- (2s) - 1° □ u v ~)i *b*y]yyn ^+f- > # jvtf ym * 

XXf^ mMM2W[xmiT&!&Ltcik&m (71 mg, 0.27 mmol), 
HOBt (70 mg, 0.52 nimol)/DMAP &&Z£ EDC-HC1 salt (79 mg, 0.41 

mmol) £DMF (3 ml)\zmMv£&fo'VimM9tW-rz. £JM£1 M HCl lc£ 

1*' 

^□7 h^77-f-CTillTtX7TM^#ito *XXT-;!/#:fcTHF (3.0 
ml) 0.25 M NaOH (1.6 ml, 0.4 mmol) ^ST18B#W^T 

. 3, £«&1MHC1 [C&3\ Wffil£ll£MJ±M 0 &igii£C-18 ^ffll^^D 
Vh^77/f- (middle pressure chromatography, linear gradient 7k/^^7 
10X-90X) TlMSLTSHtt (69 mg, 41%) SaifiHJgtttbTfcfc. 
'H-NMR (DMS0-d 6 ) a : 1.20 (m, 4H), 1.95 (m, 4H), 2.05 (m, 2H), 3.50-4.0 
0 On, 6H), 4.05 and 4.20 (2m, total 1H), 5.40 (m, 1H), 7.53 On, 3H), 7.9 
3 (m, 1H), 8.25 (dd, J = 2.2, 8.6 Hz, 1H), 8.81 (dd, J = 5.6, 9.2 Hz, 1 
H), 10.30 On, 1H). 
MS (ESI) m/z 611 (M+l)\ 

370 

BNSDOCID: <WO_02053534A 1 J_> 



WO 02/053534 



PCT/JP01/11641 



Anal. Calcd for C 2S H 27 C1F 3 N 3 0 5 1.0 H 2 0: C. 53.55; H, 4.65; N, 6.69. 
Found: C, 53.3; H, 4.35; N, 6.68. 

mm 8 5 

hy>X-4- Cl- C5-^on-2-7;^P-4- [(3-^>y £ d ) ^ 
V77VVJWim-M 75/] 7x=j\,7ttM -(4S)-7;^P-(2S) 

ixm 1] [5-^DD-2-7MD-4- C(3-^>y Cd) -ry^jyu 



F 




(4-75 7-5-* DO-Z-7j!j|jp7i-;Wffl|| >^ iXr^ (753 mg, 
3.25 mmol), C d 3 g VfTV-fr-l-* (583 mg, 3.25 mmo 

1), HOBt (834 mg, 6.18 mmol), EDC HC1 (934 mg, 4.88 mmol) DMAP 

(Mtg*) dmf (i6 idk:##u fcfomzsovT'immmwTz, s«£ 

*^^^^7A^D^S^7^-(middIe pressure, n-A*tt>/TO 
X3\>U 9:1, 15 ml/min, * 50 X 300 mm) (CT^ML, [5-^op- 2 
*o-4- [(3— <>y Cd] <V^7vfU/k&;WfcyW 75/] 7x-JW 
TO X^ X^^ftfffc. Cft*THF/**7-;p (4 ml, 3:l)fc*flU 
1M NaOH (1 ml) tin*, ftjr?18l« WW***. R««£«EETfc:j6j»S4U 
T1MHC1 fcfttf, tfffl«i&&ttjEEat& *m MiE^tT [5-^DD-2 
-7;^o-4- C(3-^>>7 [d] <iV?7VV)V*)\,#-)\,) 7 

371 

BNSOOCia <WO_02053S34AIJ_» 



WO 02/053534 



PCT/JP01/1 16-11 



x-;w»k (354 nig, 30%) *$k&mwmthxntzo 

'H-NMR (DMS0-d 6 ) 6 : 3. 68 (s, 2H), 7.65 (d, J - 7.3 Hz, 1H), 7.66 (t, J 
= 7.5 Hz, 1H), 7.73 (t, J - 7. 5 Hz, 1H), 7.99 (d, J = 11.2 Hz, 1H), 8.3 
8 (d, J = 8.3 Hz, 1H), 8.81 (d, J = 7. 8 Hz, 1H), 10.30 (s, 1H). 

MS (ESI) m/z 365 (M+l) + . 
[18' 2] h^>X-4- Cl- [5-t?UU-2-7)l*U-4- C(3-^> 

^□-(2S)-k°oU h+v] is&n'\tt>iJ)\''$>Wt<D'&!& 



F 




[5-^DP-2-7MD-i- c(3-^>y cd] ^v^ti/iui^m* 

-;W 7573 7i-;i/]ff| (80 mg, 0.23 mmolK h7>X-l-l(AS)-7)V* 
P-(2S)-h°DU *J~)V* V^VsZu^^sfJ iXfJl/ 
(»Fy21©[XfI3]T^Ufc^t!) (60 mg, 0.23 mmol), HOBt (59 mg, 0. 
44 mmol), DMAP (fttittS) EDC-HC1 (66 mg, 0.35 nnol) £ DMF (1.2 m 

DizmffiL, m%ximmm#?%o - Rfm&i m hci sh^k;t 

*&£g£T&o t#£>ft£^£THF (2.1 ml) icHMfU 0.25 M NaOH (1.26 m 
1, 0.32 mmol) ZMZ. ifitl8«t»t§, 1M HCI 

^^^DP^;UA/n--\^1f>^e>m^^tT^^ (85 mg', 64SK) &&t£@^ 
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'H-NMR (DMS0-d 6 ) 8 : 1.10-1.40 (m, 6H), 1.82-2.20 On, 6H), 3.20 (m, 1 

H), 3.50-4.40 (m, 6H), 5.36 (id, 1H), 7.26 (t, J = 7. 7 Hz, 1H), 7.64 (t, 

J = 7.4 Hz, 1H), 7.71 (t, J = 7.4 Hz, 1H), 7.94 (dd, J = 4.9, 8.3 Hz, 1 

H), 8.36 (d, J = 8.3 Hz, 1H), 8.80 (d, J = 8. 3 Hz, 1H), 10.27 (s, 1H). 

MS (ESI) m/z 575 (M+l) + ; 

Anal. Calcd for C 28 H 29 C1FN 3 0 5 S: C, 58.58; H, 5.13; N, 7.02. 
Found: C, 58.58; H, 5.13; N, 7.02. 

mmm 's 6 

5/]-5-i/OD-2 - ?)V*U 7i -;P7-fe5F;W - (4S) - 7JV*U - (2S) - 

fcf □ U v - ;M Y^i/Ystu A* +>- ;W >m. : 

[IS 1] (2-~hD7x-JW Si JL7,~r)V<D%& * 




0 ^o 



(2--hD7x-;W g|« (18.5 g, 0.102 mmol) £x^/-;p (250 mHC 
*#U *H,S0< (0.1 hOSJdA, 24«FMJDJ»»»-r*. ■ *0&**MK:&3j] 

M X^;P IXfJI/ (17.4 g, 82*) SfcfeHJS^LTftfc. 

'H-NMR (CDC 1 3 ) 5 : 1.25 (t, J = 7. 1 Hz, 3H), 4.02 (s, 2H), 4.17 (q, J = 
7.1 Hz, 2H), 7.35 (d, J = 7.6 Hz, 1H), 7.47 (dt, J = 1.5, 8.0 Hz, 1H), 
7.59 (dt, J = 1.5, 7.6 Hz, 1H), 8. 10 (dd, J = 1,2, 8. 1 Hz, 1H). 

MS (ESI) m/z 208 (M-l)\ 
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[xm 2] ^>i/ (d) 'fy^ , ;-ji'-3-j&w>s xxju ixrjy 



2--hD7x~;|/) B^BK X^;i/ X7f^ (12.3 g, 58. 6 mmol) &£Zf 
mm 4V7S.)V IXrJl' (8.92 g, 76.1 mmol)' £x^/-;i/ (100 ml) 
«U x HJ^A^ h^~>K (19.9 ml, 58.6 mmol, 20$ in- I^y-JPM) 

■£jn&, 5o°cti. B^jfm^^smam^ imhci (30 id$ 

TteiMbSii:, Jin*«EETiC18B#Bg?£*|-rs. ft&ttfc*Sil*l, 2-v 5 ^ h*~> 
x^> (100 ml) fc^U.^ffcxhU^A (2. 81 g, 70. 3 mmoDOl, 2-5?* 
^•>I^> (100 nl)»£*#£toiq*.<5. E«jg^tt*150'Cl?8NPWjiJ^-r 

#&nfcaat*>' , J*y;U*ffl^**7A^P , 7h^77^-0Biddle pressure 
chromatography system Yamazen, n- / \3 i +J->/SHKxx;i' 9:1, 20 ml/min, 4> 

80 X 300)CT*tS?UT^>v" Cd] <iV*W-)V-Z--t})V#>m X^>P 
IXfJl' (5.75 g, 51X)£»60JB*£LT#fc. 

•H-NMR (DMS0-d 6 ) <5 : 1.50 On, 3H), 4.56 On, 2H), 7. 45 (dt, J = 1. 2, 6. 8 
Hz, 1H), 7.62 (dt, J = 1.2, 8.5 Hz, 1H), 7.66 (dt, J = 1.0, 8.5 Hz, 1 
H), 8.14 (dd, J = 1.0, 8.0 Hz, 1H). 
MS (ESI) m/z 192 (M+l) + . 

[is 3] ^>y Cd] -f y*-tf-v^;w-3-#;u#>K©£j£ 
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OH 

ON 



(d) <VW-jhS-jHJWI>| xyWl, (2.0 g, 1 

0.5 mmol) fc 50 ml © 70S H,S0 4 £Jd*, 80rT4*W»M-*. »6«*** 

fc««W*bT^>l/ CdJ ^V^y-^-S-*;^^ (980 mg , 57*) 

'H-NMR (DMS0-d 6 ) 5 : 7. 53 (dt, J = 1.0, 7.1 Hz, 1H), 7.74 (dt, J = 1.2, 
7-1 Hz, 1H), 7.89 (dd, J = 1.0, 8.5 Hz, 1H), 8.10 (dt, J = 1.0, 8.1 Hz, 
1H). * 

ixm 41 4- [K>y'C:d] -tV*W-)V-Z-*)\,i£-)V) 7$/) - 
5 - $ n D _ 2 - yjif. p 7jikzjVWm<D^ 



O-N H CI 



• <>V Gd] f;#^h3-AW>SI (475 nig, 2.91 mmol). 4-7$ 
/-5-^D.D-2-7MD7x^i ixfJk (675 mg, 2. 91 mmo 

1). H0B1 (747 mg, 5.53 mmol), EDC HC1 (837 mg, 4.37 mmol) fc«fctf DMAP 
W*W * DMF (15 il)fc**U UT24l»nffirr<5. SJtttftl MHC1 

^PTh^7w -(middle pressure chromatography system from Yamazen, 
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£ppzM/A, 8 ml/min, cf> 15 ram X 300 mm) HTiit§. ^StlfcXXf- 
JVmzm (30 ml)£=fct£ 0.25 M NaOH (17.5 ml, 4.37 mmol) £lin;L SITl 

MJ£f£;*tLT4- CK>7 Cd) -IVttV-fr-S-tDVtf-M 7$ 
/) -5-^DD-2-7Mn7i'J« (100 mg, 10%) 

'H-NMR (DMS0-d 6 ) 5 : 3. 66 (s, 2H), 7.58 (t, J = 8.0 Hz, 1H), 7.62 (d, J 
= 7.1 Hz, 1H), 7.68 (d, J = 11.4 Hz, 1H), 7.79 (d, J = 9.0 Hz, 1H), 8.1 
5 (d, J = 8.8 Hz, 1H), 10.61 (d, J = 4. 2 Hz, 1H). 
MS (ESI) m/z 349 (M+l) + . 

iiM 5] h7>*-4-[i-[4-[ (^>y Cd] <iw7V-)v-3-% 

)V$~)V) 7S7]-5-^PP-2- x.=.)V7±9-M ~ (4S) - 7;U 

(2s) - tr p u ^-;p^h^v] DAW7*M>io^j 



4- CK>y Cd] -ry^-y-y-;p-3-*;^-;i/) 75 y] -5-7pp 

-2-7;M-P:7x-;L«a00 mg, 0.29 mmol), h ^ >X-4-[(4S)-7;i/^" 
P-(2S)-t:PU^-;M h+->]v^P^+>->*;^>^ I7tJV 
(Hifi^l21©tDe3]T?'&riGbfcfl3^*) (74 mg, 0.29 mmol)> HOBt (74 mg, 
0.55 mmolh DMAP (fttiift) EDC-HC1 salt (83 mg, 0.43 mmol) £ DMF 

(3 nl)fc»#U £fiT!18l5KHt#TS. RJfflfcSl M HClCftff, %mx3-)l> 




F 
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-(-tZTftmtZ. HbtlfclXrJWClHF (3.0 ml) 0.25 M NaOH 

0.7 ml, 0.43 mol)*^ M?18*MJft#rs. JSD6****fca-* im 
HCl*jDATWttU «ftf}m«MEm. *tttt. iteiaiLT (100 mg, 6 

i«) ^mmmmtvxmco 

'H-NMR (DMS0-d 6 ) «5 : 1.05-1.50 On, 4H), 1.95 (m, 4H), 2.04 (m, 2H), 3.5 
0-4.00 (m, 6H), 4.05 and 4.08 (2m, total 1H), 5.40 (m, 1H), 7.52 (m, 2 
H), 7.63 (m, 1H), 7.79 (t, J = 7.8 Hz, 1H), 7.94 (d, J = 8. 3 Hz, 1H), 8. 
16 (d, J = 8.1 Hz, IH), 10.65 (br, 1H), 12.05 (br, 1H). 

MS (ESI) jb/z 576 (M+l) + . 

Anal. Calcd for C 28 H 28 C1F 2 N 3 0 6 : C, C, 58.39; H, 4.90; N, 7.3.0. 
Found: C, 58.19; H, 4.87; N, 7.18. * 

mm 8 7 ' • v 



CC 



C0 2 Me 
NO, 



(2--h07xZjV) K (25.0 g, 0.14 mol) \Z**J-)V ( 100 ml) 

"•tJ* .V ***** te^W^f^fs. #e,n^a^vu*^;u^ffl 

W*5^D7h^7-f-tT«BU n-^**>-l«X^ (2 : 1, v/ 
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v) «E^«kO(2--bD7x=;WBK *7Jl IXr^ (26.6 g, 97%) £Jf 

'H-NMR (CDC 1 3 ) <5 : 3. 72 (s, 3H), 4.03 (s, 2H), 7.36 (dd, J =7.3, 1.2 H 
z, 1H), 7.45 On, 1H), 7.60 (m, 1H), 8.11 (dd, J = 8.1, 1.2 Hz, 1H). 



or 



C0 2 Me 
NHAc 



(2--hP7x-;W»BI IXfJl/ (26.6 g, 0.14 mol) 

SM (51.5 ml, 0.55 mol) £h;|/X> (150 ml) *K 10 % Pd/C (53.2 % wet, 
4.5 g) <Dft&Tl>zimWim&X{k&n5. EJ6ffl£«*5jflfcTttik&5 

«jE««UT (2-7t;^,H7xx;U)« X7r^ (24.3 g, 
84 *) *®M&ffiM®t€kmCo 

'H-NMR (CDC1 3 ) 5 : 2. 21 (s, 3H), 3.63 (s, 2H), 3.72 (2, 3H), 7.11 (m, 1 

H), 7.20 (d, J = 7.3 Hz, 1H), 7.30 (m, 1H)„ 7.83 (d, J = 8. 1 Hz, 1H), 8. 
68 (broad s, 1H). 

[1M 3] l-7-iz3MK >^J-)V-Z-ti)V#>m. XZtJI<<D& 
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(2-7t^F7x-iW« xXx.JM24.3g, 0.12 mol) *5itX 

m?mm m.z mi, 0.26 no i) mm. m mo aot-ei^Tts 

mm tert-7^ x^t-;K90X«« % 18. 6 ml, 0. 14 mol) *20»**tf- 
MHftttU * (500 il) Eft* WtBIS*ft«EEWRLT^ 

l«th'J^AW, teTfcM§5tL,Tl-7ir?;K>^V- 
;P-3-*;Pjff>» *5P;U I7t^ (22.3 g, 85 X) Zn&®M'®tLT® 

fee 

'H-NMR (CDC1 3 ) 5 : 2.88 (s, 3H), 4.09 (s, 3H), 7.46 (m, 1H), 7.61 On, 1 
H), 8.22 (dd, J = 8.1, 1-0 Hz, 1H), 8.46 (dd, J = 8.6, 1.0 Hz, IB). 



C0 2 H 




H 



l-7tfW>^/-iM-AW>| X^;K22.3g, 0.10 mo 

1) fc*H6fltf-HJ*A (8.18& 0.20 mol) (640 ml) SJp*, 60^ 

&7o < c-c6.5s#ot^t^, 0 Kim&m&mci (so Boca*, mtimm^ms. 
mm. ^ibto^7-;H-*j^>i (i7.6 g ; ioo 

'H-NMR (DMS0-d 6 ) 5 : 7. 29 (m, 1H), 7.44 (m, IH), 7.65 (d, J = 8.6 Hz, 1 
H), 8.10 (d, J = 8.1 Hz, 1H), 12.96 (broad s, 1H), 13.77 (broad s, 1H). 
[Iff 5] -O^J-Jl-Z-tu^ym *?)V i^fM^ 
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C0 2 Me 



>f >^/-;W3-*;P#>BI (5.00 g, 30.8 mmol) £THF (200 ml) *5<fctf* 
^y— ^ (15 ml) fc»#U 0rT»TtC(hU^^vU;i/)v7^^> 
(2.0 M <D n-^D-ymM, 20 ml, 40.1 mmol) £Jn*.£., 

JLZzrJl (3.71 g, 68 %) £Mfi@»£L-n#£ 0 
'H-NMR (CDC1 3 ) 6 : 4.07 (s, 3H), 7.34 (m, 1H), 7.47 On, 1H), 7.70 (d, 
J = 8.3 Hz, 1H), 8.24 (d, I = 8. 3 Hz, 1H), 11.83 (broad s, 1H). 
MS (ESI) m/z 177 (M + +l).o 

[is 6] \-^)v^>^i^p-z-tj)v^ym i^f;k 



<>^/-;u-3-*;i/^>^ xxt-ju (3.71 g, 21.1 mmol) £ dmf 

(40 ml) 0 < CT»T^7K^b^-hU^A (60 % ffltt, 1.01 g, 2 

5.3 mmol) Slfc^lcJn*.*. EJfcg^&£i™&T30#ftJ$&/ BVfc*?)V 
(1.57 ml, 25.3 mmol) &in*» St El 30#&#1"S . S 
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**>-|»X5 t ;U (3 : 1, v/v) St»«k02-^5 l ;K>^/-;lr-8-A;u#> a 

ixf^ (i.62 g, 26 x) itm&mmmtisTmco 

'H-NMR (CDCi 3 ) <5 :4.03 (s, 3H), 4.52 (s, 3H), 7.28 (m, 1H), 7.35 (m, 1 
H), 7.76 (d, J = 8.3 Hz, 1H), 8.00 (d, J = 8.3 Hz, 1H). 
MS (ESI) m/z 191 (M*+l) . 

ZZlZ, D-A^>-S8if;i, (J : i, v/v) ^^Ol-^^K^V- 
;U-3-*;HR>K IXf^ (4.52 g, 73 « >S:*fiia**£LTW 

'H-NMR (CDClj) 5 : 4. 04 (s, 3H), 4.17 (s, 3H), 7.31 - 7.35 (id, 2H), 7.4 
6 (d, J = 4.4 Hz, 1H), 8.22 (d, J = 8. 1 Hz, IE). 
MS (ESI) m/z 191 (M + +l). * 

'DCS 7] i-^^;k>^-;W3-*^jS>|6o^. 




l~^^K>^^-3-*;^>^ x^;K4.49g, 23.6 mmo 

1) ^THF (250 ml) fc»*U 0. 25N NaOH- (145 ml, 35.4 mo!) Sin*, HiST 
24*M«#f*. »S«ft«ETI«IM4T*. aatkllNHCl (145 ml) 

*>m(2.8i g, 68 %) &9m&mmiitisTVut. 

'H-NMR (DMS0-d 6 ) 8 : 4.15 (s, 3H), 7.32 On, 1H), 7.48 (m, 1H), 7.75 (d, 

J = 8 - 1 Hz ' 1H), 8.08 (d, J = 8.1 Hz, III), 12.96 (broad s, 1H) 

MS (ESI) m/z 177 (M + +l). 
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IXM 8] [S-2uu-l-7)V*u-A-[i\-*?)V-Z-^>?VV)Vt))l#-)V) 



>^V-;W3-*;i/#>B6 (l.OO g, 5.68 mmol) DMF (44. 

0 ill, 0.57 mmol) £, ^>-fe?> (30 ml) + , ifii^TlcMt+lfUJl' 
(0.54 ml, 6.24 mmol) £»TT5. ITITI, 'SM^iSTl^»t 

Kfomz, fflizmmbtc [4-75 DD-2-7;vtD7z-jWBi 

X^;i/ I7fJV (1.31 g,-.?-5.68 mmol) HJx^;i/7$ > (4.74 ml, 3 

4.0 mmol) ©^>if> (B.Oj^jjSft&ftl^S. SJKiB'&«t*$ feC^MiPJKl 

X?\J1/ (3 : 1, v/v) 8E#«kt) [5-7 0P-2-7JU^O-4-[(l-^^-3--r>^V 
iJMMx;W75;]7xXJW|fi I7f^ (1.40 g, 63%) s 

'H-NMR (CDC1 3 ) <5 : 1 . 28 (t, J = 7.1 Hz, 3H), 3.62 (s, 2H), 4.17 (s, 3 
H), 4.18 (q, J = 7.1 Hz, 2H), 7.33 - 7.39 On. 2H), 7.44 - 7.50 On, 2H), 
8.38 (d, J = 8.3 Hz, 1H), 8.53 (d, J = 11.9 Hz, 1H), 9.50 (broad s, 1H). 

MS (ESI) m/z 390 (M + +l). 
[XU 9] [5-^7 D D-Z^Jl/tD-^td-^fJhH >^V l J)WJtoW 
7$/]7iXiWit©^ 



F 




Me 
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Me 



[5-^nn-2-7;^D-4-[(i-^^-3-^>^VU;^;i,fcjW7^y]7 X 
-Mmm X7fJP (1.40 g, 3.59 mmol) fcTHF (36 ml) fcitf 0.2 

5N NaOH (21.5 ml, 5.39 mmol) tttoX, MTSttflMIOTS. ^«£1N HC1 
(6.0 ml)fc&C *ffflttA&fflBE£& *«5», Mffi^LT [5-^PP-2-7 
MD-f[(i-^jH-^^;i JMM - jW7 , y]7i _^ Si (I 23 

g, 95*) &«fiH^fttl/T»fc. * 
'H-NMR (DMS0-d 6 ) «5 : 3. 65.o(s, 2H) , 4.21 (s, 3H), 7.37 (m, 1H), 7.53 (m, 
1H), 7.59 (d, J = 7.3 7.80 (d, J = 8.6 Hz, 1H), 8.13 (d, J = 1 

1.4 Hz, 1H), 8.21 (d, J =.8:I>, 1H), 9.68 (s, 1H), 12.58 (broad s, 1 

H). 

MS (ESI) m/z 362 (M + +l). 

ixm i o] h^>^-4-n-[[5-^DD-2-7;^p-4-[(i-p<^;i/-3-r>^ 

*SV)VMtf-)V) 75 /] 7x~;W 7-fe^;W-(4S)-7;^0-(2S)-tf D U y- 




[5-7 P □-2-7>>U^P-4-[(l-^^-3-< >*VU;MUM?=y|,) 75/]7x 
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-;i/]»»(200 mg, 0. 55 mraol), h7>*-4-[(4S)-7;M-D-(2S)-tfD U 

T'^bfcffr&tO (143 mg, 0.55 mmol), HOBt (15.0 mg, 0.11 mmol) £££/D 
MAP (14.0 mg, 0.11 mmol) OMF (5.0 ml) EDC HC1 (159 mg, 0.83 mmo 

n^in^L ^x*mmm&Tz>. Kj^mizj^m^.. mm^MzTrnm-t 

U Mx^l'^ctO h7>^-4-[l-[[5-^DD-2-7MP-4-[(l-^^h 
3--f >?V V 75/] 7i-;W 7ir ?V H - (4S) -7;M" □- (2S) - tf 
DU$>-;k* h^]^7DA*-tf->;*j;^>$ i^fJl' (332 mg, 1 

00 %) $ffi7^7 77ibtfL 

'H-NMR (CDC1 3 ) 6 : 1.24 - 1.33 (m, 2H), 1.40 - 1.53 (m, 2H), 1. 98 - 2.5 
3 (m, 7H), 3.26 - 4.14 (m. iOH), 4.17 (s, 3H), 4.31 and 4.38 (each m, to 
tal 1H), 5.26 and 5.31 (ea#in, total 1H), 7.29 - 7.53 (m, 4H), 8.39 (d, 
J = 8.3 Hz, 1H), 8.51 (m, 10, 9.50 (broad s, 1H). 

MS (ESI) m/z 604 (M + +l)5 : 
[XfS 11] h^>7.-4-[l-[[5-^DO-2-7;P^-a-4-[(l-^5 1 JU-3-^>y 
V^)Vts)Vt^-)V) 75 /] 7x-;W7-fe^;i/]-(4S)-77;^ D -(2S)-tf o U v~ 

;m h^v]>-7 0A^+h>7j;i^>m©-&^ 



h -7 >X-4- [1- [ [5-7 O D-2-7;U^ P-4- [ (1-;* 3MI/-3-f >7V'J M 
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=JV) 75 /] 7x-JH 7-fe^]-(4S)-7;^P-(2S)-tfD U *J~)V* h^>] 
$>*n^*V>*)],#>m iXr^ (332 mg, 0.55 nunol) (CTHF (5. 

5 ml) 0.25N NaOH (3.30 ml, 0.82 mmol) ifhUTL, MTlStflRlft*? 

*. £«£inhci (i.i .Dfcft^ mm&zmmmn* *m mmm 

IsTmm® (300 mg, 93 X) S^fiHJ^fct L>x#fc. 
IR (ATR) v 3363, 2938, 2863, 1725, 1687, 1648, 1621, 1585, 1525, 1481 



cm" 1 ; 



•H-NMR (DMS0-d 6 ) 8 : 1.18 - 1.38 (m, 4H), 1.86 - 2.33 On, 7H), 3.18 - 
3.99 (in, 7H), 4.13 and 4.35 (each m, total 1H), 4.22 (s, 3H), 5.33 and 
5.42 (each «, total 1H), 7.37 (m, 1H), 7.45 - 7.56 (m, 2H), 7.82 (d, J = 

8-3 Hz, 1H), 8.08 and 8.10 (each d, J = 11.4 Hz, total 1H), 8.21 (d, J 
= 8.3 Hz, 1H), 9.71 (broad s, 1H), 12.06 (broad s, 1H). * 

MS (ESI) m/z 589 (M + +l); ; . : 

Anal. Calcd for CAfittjj&J. 25H 2 0: C, 58.68; H, 5.35; N, 9.44. 
Found: C, 58. 46; H, 5. 34; N, ; 9. 25. 
'MlfoM 8 8 : ^ 

K7>^-4-[1-[[5-^dd-2-^;^o-4-[(2-^^-3-^>^VU;^;^- 
;W75y]7x-; W 7ir^]-(4S)-7;^D-(2S)-eDUv-;MN^^]v 



mmo 



MW>^3:A^>i xxfJK (1.59 g, 8,36 

I) C THF (85 ml) *J;tf 0. 25N NaOH (50 ml, 12.5 wl) *JpA, UT24« 

385 



BNSOOCIO: <WO_0205353M1J_> 



WO 02/053534 



PCT/JP01/11641 



HCl (50 ml)£in*_5o #r£B*gil£MEEfi^ ?K«, Mffi£*£bT2-.?WH' 

>^V-;p-3-^;u^>@g (1.34 g, 91 %) ZU&ffimVutLTmzo 

'H-NMR (DMSO-d 6 ) (5 : 4. 43 (s, 3H), 7.29 (m, 1H), 7.35 (m, 1H), 7.74 (d 
d, J = 8.1, 1.0 Hz, 1H), 7.98 (d, J = 8.5 Hz, 1H), 13.59 (broad s, 1H). 
MS (ESI) m/z 177 (M + +l). 

[ig 2] [5-^an-2-7;i/^-D-4-[(2-^^;i-3-r>^y'u;i/^^#-;i/) 



F 




>^y-;i/-3-^f >m (650 mg, 3.69 mmol) DP (29. 

0 u\, 0.37 mmol) fc"*>Hg P'(20 ml) £iP;L, &MJft#Tfc8^**1f UJU 
(0.39 ml, 4.43 mmol) £#FT5o IffiTifclTm, EJfa«c£MT?<* £> K1I5IKH1 
£fT3o SUCPiJLfc [4-7^;-5-^DD-2-7MP7x-JHt 

^ X3M1/ XXtMU (855 mg, 3.69 mmol) &&T$Y U X3\JU75 > (3.09 m 
1, 22.1 mmol) (D^>if> (3.0 ml) «§iTt§, £Jfc^«£ £>£16Bf 

^ £ v U # ^ l<> 3 # ? A ^ d T h ^ 7 ^ - £ TWm b > n- A^ij- >-g£ 
SX?^ (5 : 1, v/v) [5-^Dn-2-7MD-4-[(2-^fJH-^> 
*V U JVtl JVtf-M 7 $ y ] 7xXJH fft|& x^;U l^rJl/ (390 mg, 27 %) 

'H-NMR (CDC 1 3 ) 6 : 1.29 (t, J = 7. 1 Hz, 3H), 3.65 (s, 2H), 4.20 (q, J = 
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7.1 Hz, 2H), 4.55 (s, 3H), 7.35 - 7.42 On, 3H), 7.84 (d, J = 8.3 Hz, 1 
H), 7.97 (d, J = 8.1 Hz, W, 8.49 (d, J = 11. 5 Hz, 1H), 8.54 (broad s, 
1H). 

MS (ESI) m/z 390 (M'+l). 
Um 3] [5^DD-2-7MD-4-[(2^fJH-f>^;iJMj^-^) 




-)Vmm JL^Jl IXf * (390 mg, 1.00 mmol) \Z THF (10 ml) 0. 
25N NaOH (6.00 ml, 1.50 mm^j^*, MUl:immMW?Z> 0 £«£1N H 

ci 0.5 mi)\zm€, mmm^Mmm, *» mmrnvx [5-700-2- 

7;^o-4-[(2-^^-3-^>^yu;i/^^fc;p)75/]7x-;w^a.23 

g, 95 %) ^SffttUTftfc. 

'H-NMR (DMS0-d 6 ) 6 : 3. 68 (s, 2H), 4.39 (s, 3H), 7.30 (m, 1H), 7.38 (m, 
1H), 7.62 (d, J = 7.6 Hz, 1H), 7.74 -.7.80 Cm, 2H), 8.03 (d, J = 8. 3 H 
z, 1H), 10.25 (broad s, 1H), 12.62 (broad s, 1H). 
MS (ESI) m/z 362 (M + +l). 

ixm 4] h^>X-4-[l-[[5-^DP-2-7;i/^-0-4-[(2-^^;i / -3-^>^V 

U JMj;i,fc;U) 7 $ J ] r^-jn 7-fc3M!/] - (4S) -7)\,*n- (2S) - tf □ U 5; - ji 



BNSOOCID: <WO_02053S34A1J_» 



387 



WO 02/053534 



PCT/JP01/11641 



F 




•[5-0 □ P-2-7;^P-4-[(2-/?;i'-3-r >^/'JM^-JW7$;]7x 
-;p]BK(200 mg, 0.55 mmol), h ^>^-4-[(4S)-7;^0-(2S)-tfD U z?- 

;m h^>]->0p^if>7jji^>^ x7:x;K»Fy2io[ia3] 

■e-g-^L-fcib-atJ) (143 mg, 0.55 mmol), HOBt (15.0 mg, 0.11 mmoD^ctlX 
DMAP (14.0 mg, 0.11 mmol) JC DMF (5.0 ml) &<kU EDC HC1 (159 mg, 0.83 m 

U SiX^J^iO S^;>X-4-[l-[[5-0DP-2-7;^P-4-[(2-/^;P- 

PUi?~;M h^5>] 5/0P^F%>*;W*>» IXfil (313 mg, 9 

4%) £^fi7^;i/7 77£bT#£o 

'H-NMR (CDC1 3 ) 5 : 1.24 - 1.29 On, 2H), 1.32 - 1.58 (m, 2H), 1.97 - 2.5 
4 (m, 7H), 3.23 - 4.02 (m, 1 OH) , 4.31 and 4.38 (each m, total 1H), 4.54 
(s, 3H), 5.27 and 5.32 (each m, total 1H), 7.31 - 7.47 (m, 3H), 7.84 (d, 

J = 7.6 Hz, 1H), 7.96 (d, I = 8.3 Hz, 1H), 8.47 (m, 1H), 8.54 (broad s, 

1H). 

MS (ESI) m/z 604 (M + +l). 
[Xm 5] h7>X-4-[l-[[HDD-2-7Mo-4-[(2-^fJH- (>?V 

u;i/^^fcji/)7^y]7x-;W7^5 1 ;W-(4S)-7;^p-(2s)-t!PU^-;t' 
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h7>X-4-[l-[[5-//nD-2-7MP-4-[(2-/fJH^>^/iJWj^ 

-^)75/]7x-;W7-fe?;W-(4S)-7;^o-(2S)-tfPU^-;M h*~>] 

y^n^>^j^>g ^ ;[/ (313 mg, 0.52 mmol) (CTHF (5. 

0 ml) 0.25N NaOH (3.11 ml, 0.78 mmol) SJn*, UTUftntt*? 

Z>° Kfomzwm (0.85 ■DftJpA, «ftttttft«WEftR, *m MfiEttlHI 
^TSIBft (253 mg, 83 35) &m&m&%}t bT#fc. 

IR (ATR) v 3409, 2942, 2861, 1725, 1681, 1646, 1621, 1587, 1521, 1454 
cm" 1 ; * v 

'H-NMR (DMS0-d 6 ) 5 : 1.16;.f 1.42 (m, 4H), 1.86 - 2. 33 (m, 7H), 3.19 - 
4.36 (m, 8H), 4.39 (s, 3H)^| r 33 and 5.42 (each m, total 1H), 7.31 (m, 1 
H), 7.38 (m, 1H), 7.49 and 7:51 (each d, J = 7. 1 Hz, total 1H), 7.74 - 
7.77 (m, 2H), 8.04 (d, J %3 Hz, 1H), 10.27 (broad s, 1H), 12.03 (broa 
d s, 1H). 

MS (ESI) m/z 589 (M + +1); 

Anal. Calcd for C 29 H 3I C1F 2 N 4 0 5 0. 25H 2 0: C, 58.68; H, 5.35; N, 9.44. 
Found: C, 58.68; H, 5.38; N, 9.32. 
8 9 

h 7 >^-4-[l-[[3-7 □ □-4-[(l-*3Ml^3-^ Wj^MfcjW7$;] 7 
x-;WT^;W-(4S)-7;^n-(2S)-ifnu^-;Mh^v]^o^^ > 
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1-^^;K >yV-JV-2-tDVt^>m (600 rng, 3.41 mmol) DMF (27.0 

u\, 0.34 mmol) \zWL*5-\/> (20 ml) £Jp>L ^M^TlC^fc^tPU ^ 
(0.36 ml, 4.09 mmol) SrStTTS- i8Ti&7^ 6 K^T50#$ 

5y-3-^OD7i-«| IXf;P (680 mg, 3.41 mmol) ^«fc^h 

UX3SH/7$> (1.42 ml, 10.2 mmol) VWC^Vy (5 ml) Uft 

A^a7h^77^r- fcxfifc D^+tv-ftHi^ (2 : l, v/v) 

«fc o [3-^op-4-[(i-^#)W3--r >^i/u;u*;v#-;w 75 ;]7x-jwi 
k *?-)v ixfii/ a.08 g, 89« ^n^mmmtLxmzo 

'H-NMR (CDClj) 5 : 3. 61 (s, 2H), 3.72 (s, 3H), 4.18 (s, 3H), 7.24 (dd, 
J = 8.6, 2.0 Hz, 1H), 7.34 (m, 1H), 7.38 (d, J = 2. 0 Hz, 1H), 7.45 - 7.5 
0 (m, 2H), 8.41 (d, J = 8.0 Hz, 1H), 8.61 (d, J = 8. 6 Hz, 1H), 9.47 (bro 
ad s, 1H). 

MS (LCMS) m/z 358 (M + +l). 
[IS 2] [3-^OD-4-[(l-^f;H-r >^!/'J;P*M=;W75;]7x 
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Y C0 2 H 



[HDD-4-[(l-/^-H>^/iJMMzj07^]7iZJWil 
*^)V T.X^)V (1.08 g, 3.02 mmol) fcTHF (30 ml) fc«fctf 0.25N NaOH (1 
8.1 il. 4.53 mmol) £Jn*, ttT16R»m*t-ft. £«£1N HC1 (5.0 ml) 
*fffl«rft*«flEa»R, *jfe^, ME^iiLT [3-7 □□ -4- [ (l-y^- 
3-fWjJWM-JW7$;]7x-jWit(0.99 g, 95 %) 

'H-NMR (DMS0-d 6 ) 6 : 3. 62 (s, 2H), 4.21 (s, 3H), 7.28 (dd, J = 8.3, 1.7 
Hz, 1H), 7.35 (m, 1H), 7.47 (d, J = 1.7 Hz, 1H), 7.53 (m, 1H), 7/80 (d, 
J = 8.5 Hz, 1H), 8.11 (d,;;J = 8.3 Hz, 1H), 8.21 (d, J = 8. 1 Hz, 1H), 9. 
69 (s, 1H), 12.49 (broad .s£lH). 

MS (LCMS) m/z 344 (M + +l), '-'V 
lim 3] h7>X-4-[P[[3-/7DD-4-[(l^^ W >^^ U ;^ j ^- 

;WT$7]7x-;H7ir^;W-(4S)-7)^p-(2S)-enUv-;M h4->]v 



[3 ~^ Q D-4-[(i-/fJW >^v* UJM;kfc;0.75 /] 7x-;WM 
(250 mg, 0.73 mmol); h 7>X-4-[(4S)-7;U^-D-(2S)-hf P »J S>-;M 

391 




<WO_02053534A 1_l_> 



WO 02/053534 



PCT/JP01/U641 



fdfr&tl) (189 mg, 0.73 mmolK HOBt (20.0 mg, 0.15 mmol)£>J;lK DMAP (1 
8.0 mg, 0.15 mmol) tDMF (5.0 ml) EDC HC1 (209 mg, 1.09 mmoDSSD 

>-@tfc^;i/ (1 : 2, v/v) M#<£9 h7>^-4-[l-[[3-^DO-4-C(l-^^ 

;i/-3--r > ^ v u Ji/* w 7 5 y ] 7 x - ; u] 7 -fe^w - (4S) - 7 )vnr □ - (2 
S)-tfDU vx;M h+'>]'>^o^U->*^>K y?;u xt^I/ (414 
mg, 97 X) Sfft7^7 7^tlT^. 

'H-NMR (CDClj) 6 : 1.21 - 1.29 On, 2H), 1. 33 - 1.53 (m, 2H), 1.97 - 2.5 
0 (m, 7ED, 3.24 - 4.09 (m, 10H), 4.15 (s, 3H), 4.21 and 4.37 (eachV to 
tal 1H), 5.25 (m, 1H), 7..-20 (m, 1H), 7.30 - 7.38 (m, 2H), 7.40 - 7.47 
On, 2H), 8.38 (d, J = 8. 1,-,^, 1H), 8.57 and 8.59 (each d, J = 7.3 Hz, to 
tal 1H), 9.44 (broad s, 1H)".' / 

MS (ESI) m/z 586 (M'+lf/ 
[IS 4] h7>7-4-[l-[[3^DO-4-[(l^fJH-^>^VUJ^M- 

;i/)7sy]7xx;i/]7W;H-(4S)-7;^n-(2S)-tfp'j> ? x;u^ h^vjv 



h 7 >t.-4- [1- [ [2-7 d n-4- [ (i-y ^;u-3--f >^V u ;m*x;w 7 s y ] 

392 
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7x-;U]7^W-(4S)-7^a-(2S)-h°DUv-;Mh + i/]v^p^ 1 j- 
>*)V#>m JLXzrJU (414 mg, 0.71 mmol) £THF (7.0 ml) 

0.25N NaOH (4.25 ml, 1.06 mmol) £flo*, 3SlT20l^|HHtj^t"5. Efcfcfci 

NHC1 (1.5 iiDfclilA, ffttMSME**, MjEgiiLT^M^ (35 

3 mg, 87 X) *fcftBJB*£LT»&. 
IR (ATR) y 3376, 2937, 2859, 1720, 1685, 1600, 1521, 1484 cm"; 
'H-NMR (DMS0-d 6 ) 6 : 1.14 - 1.41 (m, 4H), 1.85 - 1.99 (m, 4H), 2.08 - 

2-2.6 (m, 3H)„ 3.16 - 3.88 On, 7H), 4.14 and 4.34 (each m, total 1H), 4.2 

1 (s, 3H), 5.32 and 5.39 (each m, total 1H), 7.24 (m, 1H), 7.35 (m, 1H), 
7-42 (d J - 7.6 Hz, 1H), 7.53 (m, 1H), 7.80 (d, J = 8. 1 Hz, 1H), 8.10 

(m, IE), 8.21 (d, J = 8.1 Hz, 1H), 9.69 (s, 1H), 12.06 (broad s, 1H). 
MS (ESI) m/z 572 QtH) ; ** 
Anal. Calcd for C,A,C1FN& 0. 25H 2 0: C, 60.52; H, 5.69; N, 9.73. 
Found: C, 60.57; H, 5. 64;%, .9. 50. 

wsm 9 o 

h5>*-4-[l-[3-£'lbn-4-[ (3-**V-3, 4-xhHP-2H 
-«>VU. *\^Ti?>-S->()V-ti)V#-)V) 7§y]7i~;i,7t^]- 
(4S) - 7Wu- (2S) - tf □ U 5>=;M h*3/] n^vy* . 
DCS 1] h7>X-4-[l-[3-^DD-4-[ (3-t+V-3, 4- 
ytHD-2H- W [l, Q77i»-5-m,-*)i,#- M 7 , /]7x - 
»7±*M - (4S) - (2S) - tf P U v] *,>, da^>^ 
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F 




h 7 >7.-4- [1- [ (4-7 5 J-l-O O D 7i"JW yttM- (4S) - 7)V*U- 

(2S)-tfDU^n;M h^'>]^a^i^>*;i/^>m (500 ml of i.o m dm 

F » 0.50 mmol), 3-^*7-3, 4->?t Ko-2H-^>y[l,4]^7v>-5-^;!/ 
^>i? (105 mg, 0.5 mmol), HOBt (0.95 ml of 1.0M DMF mtfe, 0.95 mmol), E 
DC HC1 (1.5 ml of 0. 5M DMF/mit^l^M, 0.75 mmol) &&Xf DMAP (M 

mm) ^i^^t.^u^-w*. mML-cimmmw-fz. fcmwLZvnn^A 

A(3ml)T«b, ;m£§Mf(D/Vf FDT h U ^XT3fe*$nfc7^ y% y'J 

(4 ml, 3:1)^J:^1M Naik ^JP^., ^T18f£PM$-r£ 0 £J5&«®£ 
U ^S^iftjlM*^ P Y Vp^b 4 - (ARW system) TTffSlbTtlgt) (15 m 
g, 5%) £4S£01^£Lf%fc. 

'H-NMR (DMS0-d 6 ) 5 : 1.10-1.40 (m, 4H), 1.90 (m, 4H), 2.12 (m, 4H), 3.2 
0 (m, 1H), 3.40 (m, 1H), 3.56 (s, 2H), 3.65-3.90 (m, 4H), 4.11 and 4.32 
(2m, total 1H), 5.32 (m, 1H), 7.14 (t, J = 7. 8 Hz, 1H), 7.22 (m, 1H), 7. 
40 (d, J = 6.0 Hz, 1H), 7.51 (m, 1H), 7.59 (d, J = 7.8 Hz, 1H), 7.80 (d, 
J = 8. 1 Hz, 1H). 
MS (ESI) m/z 605 (M+l) + . 

Anal. Calcd for C 29 H 3I C1FN 3 0 6 S 1.0H 2 0: C, 55.99; H, 5.35; N, 6.75. 
Found: C, 55.85; H, 5.12; N, 6.51. 

mmm 9 1 

hy>7s-4- [1- [5-^DD- 2~y)V^n- 4- [1- (-f>FU^ 
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)V) tl)V#-)\,T*n 7x.=.)\,7±*M - (4S) -7.WO- (2S) - 
CIS 1] h?>Z-4- [1- [5-i/DD-2-7MD-4- [ 1 - 

(OKUzyw *;wfc^73/] 7i^7WM - (4S) -7;i^o 




— (^>""C0 2 Me 



#>K X^^\<**«2i©Crfi3]T^rtL&ft^») (233 mg, 

0.90 mmol), 5-7DD-2-7^§D-4-[l-<>HU-;^;i,fc;P75/j7 x - 
Jffltt (314 mg, 0.90minoQ. '%^EDC-HCl (190 mg, 0.99 mmol) \Z DMF (10 
ml) *5ck^H0Bt (24 mg, & 18 mmol) SJn*., |g&T18«j»T3o KfoWi 

A^7h^7Y-CTSSU l»x^/^u-> (4/i) a^^o h9 
>7-4- [1- [5-7DO-2-7JM-n-4- [1- W>pij- ;W £ 

;^-;U7^y] 7x^7W)W - (4S) -yj^a- ( 2 s) -tfnu 

y-iMh^]^ D AW>M**>SI *5P;|, 17^ (421 mg, 7 
9X) S*67t;P7 7^tbT»fc. 
'H-NMR (CDC1 3 ), mixture of rotamars, 6 : 1.15-1.30 (m, 2 H), 1.39-1.42 
(m ' 2 H) ' L96 " 2 - 15 ^. J H), 2. 21-2. 53. (series of m, 2 H), 3.20-3.37 
(m, overlap, 1 H), 3.26 (t, J = 8.8 Hz, 1 H), 3.50-3.60 (m, 2 H), 3.64- 
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4.00 (series of m, overlap, 4 H), 3.64 and 3.66 (s, total 3 H), 4.13 (t, 
J = 8.4 Hz, 1 H), 4.27-4.40 (m, 1 H), 5. 18-5.36 (m, 1 H), 6.98 (t , J = 

7.6 Hz, 1 H), 7.17-7.23 (m, 3 H), 7.35 (dd , J - 7. 2, 4.0 Hz, 1 H), 7.93 
(d, J - 8.0 Hz, 1 H), 8.22 (t, J = 2.4 Hz, 1 H). 
MS (ESI) m/z 590 (M + +l). 

ixm 2] h^>X-4- [1- [5-*DP-2-7;M-D-4- [1 - 
K>KU-;U) %)\,tf=.)l7S.S] yjuZi)V7±^)V] - (4S) 

- (2S) -M nUy-JW h^v] *s 2 W\ttyfi 

^ H ci 

• . v 

h^>X-4- [1- [ 5,^7 p □ - 2 -7 A* a- 4 - [1- «>FU- 
*jfc^75;] 7xzjt7t5 : JW - (4S) -7;i^P- (2S) - 
£d>J5?-;M h+S/] v^ : O^U->^;^>^ X7t\H/ (394 m 

g, 0.67 mmol) ;*^y-;U-THF (1 : 1, 20 ml) ^5ck^ 0.25 N NaOH (13.4 
Ml, 3.34 mmol) SrflQ;^ •£i&T18P#Rafifc#1-*. N HCl£iP*_TME 

fcbfcft, 7np^;i/A/^^y-;p (10/1, v/v)fc:TJ*ttJ1"5. JfttH&SS&fti 

*9J—)V (10/1) ^iDM (419 mg, 100 X) SifeTWy^tL 

'H-NMR (CDC 1 3 ) , mixture of rotamars, 5 : 1.20-1.33 (m, 2 H), 1.41-1.54 
(m, 2 H), 2.50-2.55 (series of m, 8 H), 3.27 (t, J = 8.0 Hz, 2 H), 3.33- 
4.38 (series of m, 7 H), 4.14 (t, J = 8. 8 Hz, 2 H), 6.99 (t, J = 7. 6 Hz, 
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1 H), .7.19-7.24 (m, 3 H), 7.34-7.37 (m, 1 H), 7.93 (d. J = 8. 4 Hz, 1 
H), 8.22 (t, J = 11.6 Hz, 1 H). 

MS (ESI) m/z 576 (M + +l). 
MMM 9 2 

-Ji^yj 7x-^7tf;w - (4S) -7;m-d- ( 2 s) -tfouvx 

[IS 1] 3-^nn-4- [l- (6-;7;M-n<>HU-;i,) *;|,# 
-^75/] 7i-« IXfM^ 




4-75;-3-^D7 ?F lii X5F;p ix^ (520 mg, 2.43 mmol) 
ft THF (50 ml) fc**U^UI#TK: h >J 7^^*> (240 nig, 0.81 mmol) 
ftiP^> R«S^*ft*6fciS«Tri«MHift^ 0 S«thUx^75> (0. 
75 ml, 5.34 mmol) ZMtl, ^^-y)VtU^ > H U > (333 mg, 2.43 mmol) 
■O THF (5 ml) JffiBteJuAS, WT?253*#:*-3, RJtWft*^*, « 

x^jcTttm-ra. ttw*ft«acm^hu^ATiaiMft, hetcsis 

[1- (6-7;^n-f>F»J=;W *;M^7$y] 7xx;« 
XXx^ (499 mg, 55S) ft^fise^ft^t LTf#£. 
MS (ESI) m/z 376 (M + +l). 

CIS 2] 3-*do- 4 - [i- (6-7WPOFij- jW 
75 7] 7iZ«©^' 
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CI 



3_/7 DD _ 4 _ [!_ (6-7Wu<>F'j^) *;i/^-;i/7^y] 7 

x=;HH8 x^;!/ XT. 7^ (499 mg, 1.32 nunol) £ TUF/*?J-)l (1/1, 
20 ml) fcj*#U 0.25 N NaOH (10. 1 ml, 2.65 mmol) £iP;i, S^T2B#^ 

»ts 0 £u«£i nhci £a«f, ^DD^i/^^y-j^i (io/dk 

»^^1t>/^DP^;i/A^^^ H B H LT 3-^DO-4- [1- (6-7 
MDi'>F'J-JW *;i/fc;U75y] 7i-M (358 mg, 7830 

'H-NMR (DMS0-d s ) <5 : 3. 16,..% J = 8.8 Hz, 2 H), 3.59 (s, 2 H), 4.18 (t, 

J = 8.8 Hz, 2 H), 6.67. (jhrtfj = 9.2 Hz, 1 H ), 7.17 (brt, J = 6.4 Hz, 
1 H ), 7.21 (d, J = 8.0 Hi, 1 H ), 7.40 (s, 1 H), 7.50 (d, J = 8. 0 Hz, 1 

H ), 7.56 (dd, J =■ 2.0, 11.2 Hz, 1 H ), 8.32 (s, 1 H). 

MS (ESI) m/z 349 (M + H). 
ixm 3] h^>7.-4- [3-^DD-4- [1- (6-^;^D-r>FU 
tl)V^-)V7^J] yji-)l7iL^M - (4S) -yjlJ-U- (2S) 
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3-*DD-4- [1- (6-7Mn<>FiJ^) *;P*zyP7^y] 7 
x-;UW (358 mg, 1.03 mmol), h 7>7-4-[(4S)-7;^P-(2S)-t°D <J v 

-JMh*^]s^p^*lt>#;M*>^ x7x;u (£»fl2i<z) [i 

g3]T^LfefC-^) (266 mg, 1.03 mmol) &cfctfEDC-HCl (216 mg, 1.13 m 
■ol) £ DMF (12 ml) HOBt (28.0 mg, 0.23 mmol) ^JjDtL gjreiSftffl 

®i-hVVJ*T®.m®. «ETfc»jKS«5S-r-5. »6nS3»?t*i/U*W* 
iW*7A^DYh^7^HXilU ^*-!*->/g^X5P;P (1/5) 8?t# 
£0 h^>7-4- [3-*pp-4- [i- (6 -7;^p< > H U -;W # 
;Ufc;i,7$7] 7x-^7-fc5F;W - (4S) -7;^P- (2S) -tfPU 
,; - Wh * ,>] *>*n^*#>*;j,#>i| X7f;p (599 mg, 9 

9» ^67^1/7 T7<hLT#7t 0 * 
'H-NMR (CDC1 3 ) , mixture of: rotamars, 5:1.20-1.31 (m, 2 H), 1.42-1.53 
(m, 2 H), 1.97-2.10 (m, 5^2.22-2.61 (series of m, 2 H), 3.24 (t, J = 
8.0 Hz, 2 H), 3.22-4.40 /series of m, 8 H), 3.67 and 3.71 (s, total 3 
H), 4.20 (t, J = 8.0 Hz, i- H), 5.15-5.34 (m, 1 H), 6.63-6. 68 (m, 1 H), 
7.03-7.10 (m, 2 H), 7.16 (d, J = 8.4 Hz, 1 H), 7.34 (brs, 1 H), 7.76 (d 
d, J = 2:0, 10.4 Hz, 1 H), 8.23 (t, J = 8.8 Hz, 1 H). 

MS (ESI) .m/z 590 (M*+l) . 
CIS 4] bz>>X-4~ [3-70D-4- [1- (6-7;M-o-r>FU 
-M *;ufc;u7^y] yji-jirm-M - (4S) -yj^n- (2s) 
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VyyT.-A- [3-^00-4- [1- (6-7;m-ck>ku-;i<') tui 
7x-;i/7-fe^;W - (4S) -7A*n- (2s) -tfDUv 

-J\,*h*i/] 5>?DA*+r>#;M<>lg IXtJP (575 mg, 0.98 m 

mol) £ m/*$/-)\s (1/1, 20 ml) l^ft, 0.25 N NaOH (11.7 ml, 2.9 
2 mmol) m&rimmMft'?Z>. fcfom&l NHC1 

TttSIU ^Pn^;WA/^^/-;i/ (lO/l) j5K5^«fc D«US«b (625 mg, 100%) 

'H-NMR (DMS0-d 6 ), mixture of rotamars, <5 : 1.44-1.55 (m, 2 H), 1.59-1.7 
2 (m, 2 H), 2.19-2.56 (series of m, 7 H), 3.46 (t, J = 8. 0 Hz, 2 H), 3.4 
4-4.63 (series of m, 8 ©.V4.49 (t, J = 8.4 Hz, 2 H), 5.51-5.73 (m, 1 
H), 6.93-6.98 (m, 1 H), Mir/, 49 (m, 2 H), 7.64-7.66 (m, 1 H), 7.81-7.8 
9 (m, 2 H), 8.55 and 8. 56 •. <S, - total 2 H) (d, J = 8.4 Hz, 1 H), 7.34 (br 
s, 1 H), 7.76 (dd, J = 2T0, 10.4 Hz, 1 H), 8.23 (t, J = 8. 8 Hz, 1 H). 

MS (ESI) m/z 576 (M*+l). 

mmm 9 3 

h^>x-4-[i-[2-(3-Eu v;i/)-6-^>y+-y-vu;P7iz:^;H-(4s)-7;^P- 

(2S)-tfDU^;M h^~>] y^u^^-ytDV^ym : 

[ig 1] [2-(3-t°u^;w-6-^>^-y-7u;HM ixtjk^ 
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t:Ux>-3-7;Pxt:h* (0.63 g, 5.89 nnol) ^[/4-7S/-3-k Ho+y 
7x=;H« IXfi^ (1.06 g, 5.85 mmol) * EtOH (15 ml) 

S«{C3-K^>if> =m (2.26 g, 7.02 mmol) 

^WA7A^DYh^77^l;Ti|U-A^>Mi^ (1:1, v/ 

v) »^«ko [2-(3-t o u^;w-6-^>y^yu;nw pwj, ixf^ (3 

60 mg, n%) *mi&mi&®tLT%K. 0 

'H-NMR (CDCI3) 5 : 3.73 (s, 3 H), 3.78 (s, 2 H), 7.29 (s, 1 H), 7.44-7. 
50 (m, 1 H), 7.56-7.57 (m, 1 H), 7.72-7.73 (m, I H) , 8.47-8.50 (m, 1 H), 

8.75-8.77 (m, 1 H), 9.45-9.46 (m, 1 H). 
ixm 2] [2-(3-t°Uv>)-6-^>>/^y.J;i/]W©^ 




[2-(3-tfUv;w-6-^>^ityu;u3M xxx;M36o mg, 1.3 

4 mmol) £ THF (8 ml) SJ:tf 0.5 N NaOH (8.0 ml, 4.00 moDSiQ*, MU 
■WOWWHWrr*. aSfi^tCTfcfe.fcori N HC1 (5.0 ml, 5 mmol) ftJn*T« 

«ETfc&&®;£LT [2-(3-tf 'Ji?;W-6^>^/i JJWS8 
(179 mg, 52S&) fcHfiBJBfctLTttfc. 

'H-NMR (DMSO-d,) 5 : 3.78 (s, 2 H), 7.34-7.36 (m, 1 H), 7.62-7.79 (m, 3 
H), 8.52-8.55 (m. 1 H), 8.80-8.82 (m, 1 II), 9. 35-9.36 (m, 1 H) 
CIS 3] N7>X-4-[I-[2-(3-tf tf SW-6-^>v*MJV'J )V7tt)V\-H 
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xxxji/©-^ 




[2-(3-t?U5?;W-6-^>l/+1J-\/U;WiH» 079 mg, 0.70 mmolK 
X-4-[(4S)-7;^D-(2S)-tf □ U yr;M =st> OA^>^j^>t 

xxf;i/ (mmmi<DixmttT~&f&Lrzik&m. (m mg, 0.70 mmo 

1), EDC HCl (202 mg, 1. 05 mmol). HOBt (143 mg, 1.06 mmol)&£££h 
^75 > (147 Ml, 1.05 mmol) £DMF (5 ml) ^T2B#M#"r£, £ 

#^A^PTh^7^-fc;:t^@U ^OD^A-^^y-^ (100:1 to 3 
0:1, v/v) H^ctD b^>,*--4-.^ 

- (4S) □- (2S) -& □ >J y-JM h * ~>] □ ^\^-th>^J Jktf >^ 
*^)V l^fJl/ (304 mg, 87*) «*§£f^#/ £ LTf#£. 

'H-NMR (CDC1 3 ) <5 : 1.21-1.53 (m, 4 H), 1. 97-2.52 (ra, 7 H), 3.23-3.55 
(m, 2 H), 3.65-4.08 (m, 8 H), 4.25-4.30 and 4.40 (each m, total 1 H), 5. 
19-5.22 and 5.32-5.35 (each m, total 1 H), 7/29-7.31 (m, 1 H), 7.45-7.49 

(m, 1 H), 7.56-7.57 (m, 1 H), 7.71-7.74 (m, 1 H), 8.48-8.50 (m, 1 H), 
8.75-8.76 (m, 1 H), 9.45 (s, 1 H). 
MS (ESI) m/z 496 (M + H). 

[xs 4] h^>x-4-[i-[2-(3-tfu^;i/)-6-^>y^/u;i/7-fe5 1 ;i/]-(4 

S)-7)l/3-n-(2S)-t? d U vxjM V*rzA u a^>^;1/^>^©^ 
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'{3-C0 2 H 



^>^-4-[i-[2-(3-eu^)-6-^>y^/.j^ 7 ^^ w _ (4S) _ 7; ^ 

D-(2S) - tf D -j DA W >*M> K ^ 

(304 mg, 0.61 mol) KiTHF (4 ml) fcitf 0 . 5 N NaOH (3.7 ,1, 1.85 mh>1)£ 

tax, «T?2*HH!#-r*. s«£*-i NHcifcffiv^ttttfc-rs. 

b b H §M«> ttEttftLTffim (156 mg, 53%) 

'H-NMR (DMS0-d 6 ) 5:1.14-1.35 Go. 4 H), 1.92-2.20 On, 7 H), 3.16-3.99 
(m, 7 H), 4.14 and 4.34-4.36 (each m, total 1 H), 5. 24-5. 30 and 5.38-5.4 
4 (each m, total 1 H), 7.26-7.30 (m, 1 H), 7.62-7.66 ( m> 2 H), 7.73-7.76 

On, 1 H), 8.49-8.51 On, 1,H), 8.78-8.79 (m, 1 H), 9.33 (s, 1 H). 

MS (ESI) m/z 482 (M++1) 

Anal. Calcd for C 26 H 28 FN 3 0 5 : V C, 64.85; H, 5.86; N, 8.73. 
Found; C, 64.65; H, 5. 9$; N, 8.46. 
*#&#J 9 4 

^>^-Hi-CC2-(i-^^-2-ifDU;w-6-^>y^yu;W7-fe^]-(4 . 

^7^D-(2S)- f fnUyZJMh^y]y^DA W >«>i; 
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l-^5=-;Hfn-;W2-*;U/VUxfcH (0.33 ml, 3.09 mmol) &&TM-7$/- 
3-th'D+->7x^S| JL7.^)V (559 mg, 3.09 mmol) £x^/ 

-;kio mi)*, w^mrmfttz. R.mmzs-^y^.> -mm a. 19 

g, 3.70 mmol) fcfln*.* $ e>fc^T30#$#?-<5. K*tt*«ETK:j*aS 



U n-A^lt>-«X^;i, (3 : 1, v/v) j5SE#<fc D [2-(l-^;i/-2-fcf O U 

;w-6-^>v^^vu;w@m ixtjp (22s mg, 27 %) zn&mm 



'H-NMR (CDCI3) (5 : 3. 71 (s, 3H), 3.75 (s, 2H), 4.13 (s, 3H), 6.24 (dd, 
J = 3.9, 1.7 Hz, 1H), 6.86 (m, 1H), 7.06 (dd, J = 3.9, 1.7 Hz, 1H), 7.20 

(dd, J = 8.1, 1.7 Hz, 1H), 7.45 (d, J = 1.0 Hz, 1H), 7.61 (d, J = 8.3 H 
z, 1H). 

MS (ESI) m/z 270 (M + ). '..>• 



[2-(l-^^-2-tfP'j;W-6-^>^+M/u;H« i7r)l/ (2 

28 mg, 0.84 mmol) £THF (8.5 ml) 0. 25N NaOH (5.10 ml, 1.27 mmol)£ 

k> am^i^Mii^-r*. Ejfctt*in'Hci do motac mm^^mB 
ffik. 7jc«, a&BEffc&LT [2-(i-^^;w2-t°o'j;w-6-^>y+^v'u;i/] 

« (144 mg, 67 X) « feSfiiLTifeo 
'H-NMR (DMS0-d 6 ) <5 : 3. 69 (s, 2H), 4.06 (s, 3H), 6.21 (m, 1H), 6.99 (m, 
1H), 7.17 (d, J = 2.2 Hz, 1H), 7.22 (d, J = 8. 1 Hz, IB), 7.56 (s, 1H), 
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7. 61 (d, J = 8.1 Hz, 1H), 12.36 (broad s, 1H). 
MS (ESI) m/z 256 (M*). 

[is 3] K^>x-4-[i-[[2-(i-^^;i/-2-enuji/)-6-^>y++i-v*u;n 
Tir^;W-(4S)-^;^p-(2S)-eDUv-;Mh+->]^DA^>*;^> 




[2-(l^^-2-t'nUiW-6-.^>^7'J;Hii (144 ng. 0. 56 mmo 
1), h^>X-4-[(4S)-7;l/^P-(2S)-fc?DUv?-;M h+'>]v^D^%->^ 
jWP XXx%«a«IM©OT8]7f*/«Lfcft^«) (146 rag, 
0.56 mmol), HOBt (15.0 mgJo.ll inK>l):fe«fct*DMAP (14.0 ng, 0.11 mmol) \Z 
DMF (6.0 ml) EDC HcT' : (162 ng, 0.83 moD&iB^ &ftT24l$Hft& 

x-4-[i-[[2-(i-^^;i/-2-tfD'j;w-6-^>^tJ-yu;w 7t^M-US)-yjv 

tD-(2S)-tfD'Jyz;Mh+y]y/;a^>*M>i 
^ (271 mg, 97 30 «Sf6®»£ LTflfc. 

'H-NMR (CDC1 3 ) 6 : 1.20 - 1.33 (m, 2H), 1.39 - 1.54 (m, 2H), 1.97 - 2.5 
1 (m, 7H), 3.26 (m, 1H), 3.35 and 3.51 (each m, total 1H), 3.65 and 3.67 

(each s, total 3H), 3.69 - 4.06 On, 5H), 4.24 and 4.39 (each m, total 1 
H) > 5.24 (m, 1H), 6.24 (m, 1H), 6.86 (m, 1H), 7.06 (m, 1H), 7.18 (m, 1 
H), 7.44 (m, 1H), 7.60 (m, 1H). 
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MS (ESI) m/z 498 (M + +l). 
[18 4] h^>7.-4-[l-[[2-(l-^^-2-h°PU;U)-6-^>V^1tyU;i/] 

7-fc5f;W-(4S)-:7;^o-(2S)-t:D u h*>-] D^-y- >#;i/#> 




h 7 >x-4- [l- [ [2- a-* tr □ u ;w -6-^ > v*=HtV u ;w 7-t^;n - 
(4S)-7;t/^o-(2S)-£ou>^;M r**>]$^oM>*>;fr;M?>» jt^vu 

XXtJP (271 mg, 0.54 mmol) \Z THF (5.5 ml) :fc«fctf 0.25N NaOH (3.27 m 
1, 0.82 mmol) grJP^., ^l?3R#ffl»T3o EJ&Sc&lN HC1 (lOmOfc&C 

mft®&&ffiBE®M. Tm^MsMMVTmm^} (237 m, 91 so zm&mm 

IR (ATR) v 2938, 2861? 1718, 1644, 1627, 1575, 1523, 1423 cm-'; 

'H-NMR (DMSO-d 6 ) 5 : 1. 09 - 1.39 (m, 4H), 1.84 - 2.27 (m, 7H), 3.15 - 
4.03 On, 7H), 4.06 (s, 3H), 4.12 and 4.32 (each in, total 1H), 5.30 and 
5.36 (each m, total 1H), 6.21 (m, 1H), 6.98 On. 1H), 7. 16 - 7.20 On, 2 
H), 7.49 and 7.51 (each m, total 1H), 7.59 and 7.60 (each d,. J = 8.1 Hz, 

total 1H), 12.01 (broad s, 1H). 

MS (ESI) m/z 484 (M + +l) ; 

Anal. Calcd for C 26 H 30 FN 3 0 5 : C, 64.58; H, 6.25; N, 8.69. 
Found: C, 64.35; H, 6.28; N, 8.49. 
mm 95 

h7>X-4-[l-[2-(l-7-7^;W-6-^>7^ityUJl/7ir5 1 ;W-(4S)-7;U^-a- 
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(2S) - 1° □ ij V h * ->] a A^+h>^7 ;|/# >m : 

[is i] [2-o-±7^)-6-^>y^+hy>j;i/]» x*t-;kd 




l-^7^7;i/xfc: F (263 mg, 1.68 mmol) ££££4-75 y-3-h Ko*^? 
x.-)mm *=VV JL7sJ-)V (305 mg, 1.68 mmol) £EtOH (8 ml) <K 
T123IHHB*TS B KfomzB-^y^y (651 mg, 2.02 mmol) ft 

^ (6:1, v/v) ^«fcD[2-.<i-±75 i ;W-6-^>y+li-v/U;W»K *3MP 
(223 mg, 42%) «:|%^@»<tLT#fe 0 

'H-NMR (CDC1 3 ) 6 :3.73 (|,"-3.H), 3.79 (s, 2 H), 7.29-7.31 (m, 1 H), 7. 
56-7.61 (m, 3 H), 7.68-7.76 (m, 1 H), 7.80-7.82 (m, 1 H), 7.91-7.94 (m, 
1 H), 8.01-8.03 (m, 1 H), 8.39-8.41 (m, 1 H), 9.42-9.45 (m, 1 H). 

MS (ESI) m/2 318 (M*+l). 

[is 2] [2-(i-^-7^;w-6-^>y^-y-yu;i/]w©^ 




[2-(l-i-7 ^)l)-t-^>V*D-VVMWm I7f^ (223 mg, 0.7 

- 0 mnol) fc THF (4 ml) £ £tf 0. 5 KNaOH (4.2 ml, 2.-10 mmol) £2in;L, 
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8u &mt* mmtrnvx [i~i.\-±y^-)V)-^yv^- j &^^)vmmm mg, 

• 'H-NMR (DMS0-d 6 ) 5 : 3. 78 (s, 2 H), 7.34-7.36 (m, 1 H), 7.65-7.78 (m, 4 
H), 7.84 (d, J = 8.1 Hz, 1 H), 8.09 (d, J = 8. 1 Hz, 1 H), 8.21-8.23 (m, 
1 H), 8.43-8.45 (n, 1 H), 9.40-9.42 (m, 1 H). 

ixm 3] h^>^-4-ci-[2-(i-^-75 1 ;w-6-^>y+-y-yu;i/7-k5 : -;w-(4 




[2-(l-^7^;i/)-6-^>^,%;/U;i/]« (194 mg, 0.64mmolK b?> 

x-4-[(4S)-7;i/^D-(2S)-Ha'uVii;i/^ h^~>] v>7 a^\^>ti)^>m. 

*^)V X.7,^)imffiM2fa[xm]T°&J&Ltz{k&y>]) (166 mg, 0.64 mmo 
1)> EDC HC1 (184 mg, 0.96 itimol), HOBt (130 mg, 0.96 mmol)&J;rXh U X5 1 
^75X134 //l, 0.96 mmol) £ DMF (7 ml) S^TiSfW^TS, K 

Z>*J7A?n-?htf77j-\ZTmmL, 2un*)\,A-*$;-)V (100:1 to 

60:1, v/v) at#«ko h^^^-ci-^-d-^-^^w-e-^oy^ii-v'u^yii 
^;i/]-(4S)-7;^o-(2S)-t°DU> ? -;i/^ pm^->#;1/#>^ 

XXf;i/ (310 mg, 89X).*ifa»6H»*iUT»fc. 
'H-NMR (CDC l s ) (5 : 1.21-1.53 On, 4H), 1.96-2.51 (m, 7 H), 3.25-3.54 
(m, 2 H), 3.63-4.10 (m, 8 H), 4.25-4.30 and 4.40 (each m, total 1 H), 5. 
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17-5.19 and 5.31-5.32 (each m, total 1 H), 7.27-7.29 (m, 1 H), 7.56-7.61 
(m, 3 H), 7.68-7. 72 (in, ] H), 7. 79-7.82 On, 1 H), 7.93 (d, J = 8. 1 Hz, 

1 H), 8.02 (d, J = 8.1 Hz, 1 H), 8.39-8.41 (m, 1 H), 9.43-9.45 (m, 1 H). 
MS (ESI) m/z 545 (M + +l). 

[is 4] K^>x-4-[i-[2-(i-^75 1 ;t/)-6-^>y^ityu;i'7-fe^;w-(4 
s)-7;^d-(2S)- if a u h^>] ^u^v>tu^m<D^m 




h^>x-4-[i-[2-(i-^7^;i/)-6-^>^-y-yu;i/7-fe^;i/j-(4S)S;^ 
o-(2S)-ffDUv-;Mh^]v7P^it>^;^>^ 
(310 mg, 0.57 mmol) lz THf%0 ml) fcitf 0.5 N NaOH (3.4 ml, 1.70 mmo 

mum 3mrnmt.i a Kj&mz*-\ n m^m^xmmzu ® 
Hm&ttEE*& ^mf'mmmvxmmm (no mg, 33%) z&mm® 

'H-NMR (DMS0-d 6 ) 5 : 1.11-1.36 (m, 4 H), 1.83-2.20 (m, 7 H), 3.19-4.01 
On, 7 H), 4.14 and 4.36-4.38 (each m, total 1 H), 5.25-5.31 and 5.38-5.4 
5 (each m, total 1 H), 7.28-7.32 On, 1 H),- 7. 64-7.85 (m, 5 H), 8.09 (d, 
J = 8.0 Hz, 1 H), 8.21 (d, J = 8.0 Hz, 1 H), 8.42-8.44 (m, 1 H), 9.40-9. 
42 (m, 1 H). 

MS (ESI) m/z 531 (M*+l) ; 

Anal. Calcd for C 31 H 31 FN 2 0 s i/2H 2 0: C, 69.00; H, 5.98; N, 5.19. 
Found : C 69. 11 ; H, 5. 76; N, 5.17. 
«#1 9 6 

409 

BNSDOCID: <WO_02053534A1 J_> 



WO 02/053534 



PCT/JP01/11641 



[X8 i] 5-^dd-i-^w>k-;hd^ ' 



5-*DD<>K— ;P (5.00g, 33.0 mmol) £DMF (65 ml) icgil, 0"CT?& 
#Tfc;Jc*fltf- h U £ A (60^^14, 1.45 g, 36.3 mmol) £ft*K:in*.*. 
R^iB'&»*IPIiaflETf*e»K:30^J!H^, Bt>\k*^)l (2.46 ml, 39.6 mmol) 
£2in*.* 0 < CT30^jS^T^>. ElSiftfctalcSin*., B*x3^fcTj*afr5. 

n-^D-y-mm^)V (3 ; : if.v/v) zfcfrckD Hdo-1-^W>H-A 
(5.89 g, 100 %) £»feifl&<»ibT#&. 

'H-NMR (CDClj) 6 : 3. 78 (s, 3H), 6.42 (d, J = 3. 2 Hz, 1H), 7.06 (d, J = 
3.2 Hz, 1H), 7.17 (dd, J = 8.3 Hz, 1H), 7.23 (d, J = 8. 3 Hz, 1H), 7.59 
(d, J = 1.9 Hz, 1H). 

[xg 2] 5-#uu-\-* : ?)w>\ i -)M-%)WVVT\i h*o^ 



DMF (70 ml)£0rTi»#TK:**'>$fifcU> (4.97 ml, 53.3 mmol) 





CHO 
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1-^^;K>H-;U (5.89 g, 35.6 mmol) © DMF (10 ml) ®m*lM?LZ>. fcfo 

'H-NMR (CDC1 3 ) c? : 3.87 (s, 3H), 7.27 (d, J = 8. 5 Hz, 1H), 1. 31 (dd, J 
= 8.5, 1.9 Hz.-IH), 7.69 (s, 1H), 8.30 (d, J = 1.9 Hz, 1H), 9.96 (s, i 
H). 

MS (ESI) m/z 193 (M'+l). :p 
[IS 3 ] [2- (5-£ p > H U ;W -6-^ >V*W U ;W M 




. 5-^D-l-^ W >F-;H-^ W kH (534 mg, 2. 76 mmol) 
^-7>/-3-th'D+^x-^i. ^ i^JP (500 mg, 2. 76 mmo 
I) £ EtOH (9.0 ml) L1tWSm#tZ. KimiZB- K^>if> -» 
K (2-03 g, 6.31 mmol) SITl^jfijiL^, 

n "^ > J^ I ^K .O. : 1. v/v) m<£ K> [2- (5-* □ d-i-^^^-s-^ y 
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-OP-fr-Z-tVWVl^t. K®fi£* (594 mg)£r**fc. ^iS^WCTHF (17 m 
1) 0.25N NaOH (10.0 ml, 2.50 mmol) Sin*., ^T23P#H»T§o 

E****ET*fc£fitecr*. #6tl*3S2tK:lN HCl (IObDSJpA, £PP 
ts)Vk-*$y-)V (4 : l, v/v){CTjfitti-rs. ft&tB^^TKMt h U 

MJETfcW^LT [2-(5-^DD-l-^^;U-3-T>Kij;i/)-6-^ 
>^ityu;HW (88 mg, 9%) £ffifiB^&£LT#fc. 
'H-NMR (DMS0-d 6 ) 6 : 3. 73 (s, 2H), 3.94 (s, 3H), 7.25 (dd, J = 8.1, 1.7 
Hz, 1H), 7.36 (dd, 1H, I = 8. 8, 1.7 Hz, 1H), 7.62 - 7.68 (m, 3H), 8.30 
(d, J = 1.7 Hz, 1H), 8.41 (s, 1H), 12.38 (broad s, 1H). 
MS (ESI) m/z 341 (M'+l). 

[is 4] h^>x-4-[i-[[2-(5-^nD-i-^^;i/-3--r>Fu;w-6-^>y 

*W U M 7±^M - (4S) -7)V* u- (2S) - tf o U S>x;M M*->] n^s* 



[2-(5-^pd-i-^^-3-t > HU;i/)-6-^>y^yu;ww (88. o mg, 

0.26 mmol), h z> >^-4-[(4S)-^;^P-(2S)-tf D U 5?x;M h^$/h>^P 
^*-iJ->#;i/#>« *3\>i/ x^-r;u (&ffc0J21<&[Ig33T£j£Lfcfc'& 
4to) (67.0 mg, 0.26 mmol), HOBt (10.0 mg, 0.05 imoDfcitfDMAP (9.1 mg, 
0.05 mmol) \Z DMF (3.0 ml) EDC HC1 (74.0 mg, 0. 39 mmol) ftJaA, £ 

gSt#«£ Dh7 >7>-4-[l-[[2-(5-^ p P-l-*3\lU-3~f > K U ;i/)-6-^>V^+J- 




ci 
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v /»J;U]7-fe^;H-(4S)-7;i/^o-(2S)-t°oUv-;M h*v]>-?niA=Mt> 
ts)V^>m IXtJI/ (172 mg, 100 %) SffetoUttotlsTftlt. 

'H-NMR (CDC!,) 6 : 1.21 - 1.34 (m, 2H), 1.40 - 1.57 (m, 2H), 1.97 - 2.5 
1 (m, 7H), 3.27 On, 1H), 3.36 and 3.52 (each m, total 1H), 3.64 and 3.66 

(each s, total 3H), 3.67 - 3.86 On. 3H), 3.89 (s, 3H), 3.91 - 4.15 (m, 
2H), 4. 26 and 4.40 (each m, total 1H), 5.26 (m, Iff), 7.21 (m, 1H), 7.27 
- 7.31 On, 2H), 7.51 On, 1H), 7.65 On, 1H), 7.92 On, 1H), 8.44 On, 1H). 

MS (ESI) m/z 582 (M + +l).. 

[IS 5] h^>7>-4-[l-[[2-(5-^nn-l-^5 1 ;i'-3— f >HU;i/)-6-^>V 

^yu;i/]7^^;u]-(4S)-7;^n-(2S)-eDU^^^h^^]i/^DA > ^ 




h ^>X-4-[l-[[2-(5-^ D y j« ij jI / )-6-^>y^-y-^,j 

. 7-fe^;W-(4S)-7;^n-(2S)-tfou.v-;M h*^h>*p^*tf>#;i^> 

* (172 mg, 0.30 mmol) fcTHF (3.0 ml) %>&J$ 0.25N NaO 

H (1.80 ml, 0.44 mmol) m&rmr*m&'?2> B KfoWtZW HC1 (10 m 

Diz&g. m&mfk&mj£im. *m m&nmLxmm^s (no mg, 65 » 

IR (ATR) v 2938, 2863, 1720, 1629, 1581, 1434 cm" 1 ; 
'H-NMR (DMS0-d 6 ) 6 : 1.13 - 1.40 (m, 4H), 1.85 - 2.07 (m, 4H), 2.11 - 
2.44 On, 3H), 3. 19 - 3.52 (m, 2H), 3. 72 - 3.90 (m, 6H), 3.94 (s, 3H), 4. 
07 and 4.35 (each m, total 1H), 5.31 and 5.37 (each m, total 1H), 7.20 
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On, 1H), 7.35 (dd, J = 8. 8, 2.0 Hz, 1H), 7.55 (d, J = 8. 3 Hz, 1H), 7.64 
- 7.66 (n, 2H), 8.29 (d, J = 2.0 Hz, 1H), 8.40 (s, 1H), 12.02 (broad s, 
1H).. 

MS (ESI) m/z 568 (M + +l) ; 

Anal. Calcd for C 30 H 3I C1FN 3 0 5 1. 25H 2 0: C, 61.01; H, 5.72; N, 1 12. 
Found: C, 61.36; H, 5.74; N, 6.37. 

mmm 9 7 

h 7 >X-4- [1- [ [2- [1-* 5MU-3- (1H- fcf □ D [2, 3-b] tf 'J ] -6-^ > 

VVM 7-fe5 L ;W-(4S)-7;^o-(2S)- tf □ u s^-lM. h^v] w\*y-y 
*;i/^>M : 

CIS 1] l-^^;U-lH-tfD D [2, 3-b] XViSXD'&tfi. 




lH-k°DO[2,3-b]tfU (5.00 g, 42.3 mmol) * DMF (85 ml) \zmMh, 
O^-cmWTlZymfci-hVVA (60 % in oil, l . 86 g, 46.6 mmol) %®*\z. 
iUz.Z> 0 £«£0t:T30#$9m B^it^)V (3. 16 ml, 50.8mmol) £in 

z-, m^m-mo^-mw-r^o Kmmz%vk&Dnpi, wifjua»iiit§o a 

^□D^M-Slifjy (i ; i, v/v) l-*5PJU-lH-t:Pa[2,3-b] 

tfu^> (4.87 g, 87 %) zm&mmtLxmz. 

'H-NMR (CDC1 3 ) 6 : 3. 90 (s, 3H), 6.45 (d, J = 3. 4 Hz, IH), 7.05 (dd, J 
= 7.8, 4.6 Hz, 1H), 7.18 (d, J = 3.4 Hz, 1H), 7.90 (dd, J = 7.8, 1.5 Hz, 
1H), 8.33 (dd, J = 4.6, 1.5 Hz, 1H). 
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[IS 2] l-^^-lH-fcfop[2,3-b]lf Uv>-3-#;UA\>UxfcK©£/& 



CHO 



CxS 

Me 



DMF (70 ml) \Z, OTCTffi#ffc**->J£{t 'J > (5.15 ml, 55.3 mmol) ^ 
Tf§. 0 S^SrO'CTlO^Jft^ IH^Tl-^^;MH-t°PD[2,3-b]eU 
v> (4.87 g, 36.8 mmol) © DMF (5 ml) gI^iTt§„ fiTFUT^ 
^^^0 < CT4B#f B l $e.t60 < CT3.5B#P BJ »T5 o ijD£&£*-fiSaSW*fc 

vm.j-bvv&T?wm. m&T!ffl&&m&rz. #^n§sg&y'j»^ 

tfPP[2,3-b]fcfU^>-3-^j|^I/xkK (4.87 g, 83%) «fe@»iLT 

'H-NMR (CDClj) (5 : 3.981s, 3H), 7.28 (dd, J = 7.8, 4.7 Hz, 1H), 7.85 
(s, 1H), 8.44 (d, J = 4.7 Hz, 1H), 8.55 (d, J = 7. 8 Hz, 1H), 9.97 (s, 1 
H). 

MS (ESI) m/z 160 (M + -H). 
C±@ 3] [2-[l-^^-3-(lH-t:DP[2,3-b] t°Uv^;W]-6-^>y^V 



Me 
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l-^^-lH-h°DP[2J-b]b°Uv>-3-^;l/A^T-'hF (500 rag, 3. 12 mmol) 
*5ct^'4-75y-3-t FD+->7x-« ' *?)V IXfil' (566 mg, 3.12 
mmol) %JL?J-)1 (10 ml)4u ^T^OWi! #T 3. £«tC3-F^> 
if> -W (1.21 g, 3.75 mmol) &J|];SL, KJi£S£&&£jfiTll$raiS#'r 

PTh^^-^TffigU n-^+f->-Mx^;i/ (1 : 1, v/v)ffift&0 

[2-[i-7Wi/-3-(iH-euo[2,3-b] tf u v-;w]-6-^>y^+i-yu;i/]w ^ 

5P;U XXx^^i^/l-^^-lH-hf D □ [2, 3-b] t° >J > ; >-3-*;PA>xt: F 

d.io g) ^^mmmtvxmco 

'H-NMR (CDC1 3 ) <5 : 3. 74 (s, 3H), 3.79 (s, 2H), 4.02 (s, 3H), 7.25 - 7. 
32 (m, 2H), 7.52 (s, 1H), 7.67 (d, J = 8. 1 Hz, 1H), 8.07 (s, 1H), 8.47 

•1 

(m, 1H), 8.71 (d, J = 7.8 Hz, 1H). 
MS (ESI) m/z 322 (M*H)v.v 

±E, m^ilAO g). fc.xft (35 ml)' fc«fctf 0.25 N NaOH (20.6 ml, 5.15 
mmol)£;t!n;L m^2mmm$?.Z>o R«£1NHC1 (20 ml)£&£\ #TmH 
*mmiMM. tK^> MJBifeiLT [2-[l-^;W3-(lH-tfPP[2,3-b]t:U^ 

-;u)]-6-^>y++f-^u;w«(578 g, 62%) &n&mmwtLTWz 0 

'H-NMR (DMS0-d 6 ) <5 : 3. 74 (s, 2H), 3.96 (s, 3H), 7.26 (dd. J = 8. 1, 1.5 
Hz, 1H), 7.36 (dd, J = 7. 8, 4.7 Hz, 1H), 7.62 (d, 1 = 1.5 Hz, 1H), 7.65 
(d, J = 8. 1 Hz, 1H), 8.45 (dd, J = 4.7, 1.5 Hz, 1H), 8.53 (s, 1H), 8.62 
(dd, J = 7.8, 1.5 Hz, 1H), 12.37 (broad s, 1H). 
MS (ESI) m/z 308 (M + +l). 
[xm 4] h^>7>-4-[l-[[2-[l-^5 1 ;U-3-(lH-tfUO[2,3-b] t°Uvn;l/)]- 
6-^>^lJ-y U )V] 7"t^;i/]-(4S) -7;l/^D-(2S)-lf P U h*->] v 
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F 




C0 2 Me 



[2-[l-^^-3-(lH-tf OD[2,3-b] tf'J ^lJW]-H>^D->/iJ 
(250 mg, 0.81 miol), h 7>*-4-[(4S)-7;i/;ra-(2S)-b? □ U *J—)V* 
•>]y^D^it>*M>i *3SH/ X7tMU (H«J21CD[I@3]T^L 
Tzfcf;®) (211 mg, 0.81 mmol), HOBt (22.0 mg, 0.16 mmol)&cfcOTAP (20. 

0 mg, 0.16 mmol) (CDMF (8.5 ml) &=fc££ EDC HC1 (234 mg, 1.22 mmoD^P 

• X^^g^J; 0' h 7 >7-4-B-[[2- [l-^^ T 3-(lH-h°0 D [2, 3-b] f'JyZ 

;W]-6-^>y^yu;W^^;w-(4S)-7;^n-(2s)-hfPU^;p^h^ 

v]v^n^it>^;i,7}f.>p"-y^ X7t^ (419 rag, 94 %) ZMmB 

. 'H-NMR (CDC 1 3 ) 6 : 1.18 - 1.34 (n, 2H), 1.39 - 1.53 (m, 2H), 1.97 - 2.5 

1 (m, 7H), 3.27 (m, 1H), 3.36 and 3.51 (each m, total 1H), 3.98 - 3.64 
On, 8H), 4.01 (s, 3H), 4. 26 and 4.40 (each m, total 1H), 5.25 (m, 1H), 
7.20 (m, 1H), 7.29 (m, 1H), 7.51 (m, 1H), 7.65 (dd, J = 8.1, 5.6 Hz, 1 
H), 8.05 (d, J = 1.8 Hz, 1H), 8.45 (d, J = 5. Oz, 1H), 8.69 (dd, J = 8. 

.1, 1.8 Hz, 1H). 

MS (ESI) m/z 549 (M*+l). 

[X@ 5] h^>X-4-[l-[[2-[l-p(5 1 ;i/-3-(lH-tfDD[2,3-b]t:U vx;u)]- 

6-^>y^v*u;WT^^;w-(4S)-7;i/^n-(2s)-epUv-;MH^V]-> 
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h 7. >Z-4- [1- [ [2- [1 ^;i/-3- (I H- tf D □ [2 , 3-b] tr u ^ - ] -6-^ > V* 
UV U ;W Jiz^KI - (4S) -7;i/* P- (2S) -tf aU ;M h ^5/] 5/^7 o 
>i3)y-#>Wt *?-)V. IXfJP (411 mg, 0.75 mmol) THF (7.5 ml) 

0.25N NaOH (4.50 ml, 1.12 mmol) £JnA, MT19B#M*#'f5. MJ« 
fclNHCl €rJn^.T. pH=6fdHKT3o MISII£MflE» 
^Tglft (281 mg, 70 %) LT#fc 0 

•v . 

IR (ATR) v 2940, 2861, 1716, 1631, 1569, 1525, I486, 1442 cnf';" 

'H-NMR (DMS0-d 6 ) <5 : l.l3,>- 1.37 On, 4H), 1.85 - 2.09 On, 4H), 2. II - 
2. 21 (m, 3H), 3.17 - 3. 3L, i,- 2H), 3. 45. and 3. 58 On, total 1H), 3.72 - 
3.92 (m, 4H), 3.96 (s, 3H>, " 4..15 and 4.35 (each m, total 1H), 5.32 and 
5.37 (each m, total 1H), '7.21 (m, 1H), 7.3.5 and 7.36 (each d, J = 8. 1 H 
z, total 1H), 7.55 and 7.57 (each s, total 1H), 7.61 and 7.62 (each d, J 

= 8.1 Hz, total 1H), 8.44 (dd, J = 4. 7, 1.5 Hz, 1H), 8.53 (s, 1H), 8.61 

(dd, J = 7.8, 1.5 Hz, 1H), 11.99 (broad s, 1H). 

MS (ESI) m/z 535 (M + +l) ; 

Anal. Calcd for C 30 H 32 FN 3 0 5 0.75H 2 O: C, 63.55; H, 5.98; N, 10.22. 
Found: C, 63.67; H, 5.91; N, 10.22. 

$mm 9 8 

h?>7,-4- [1- [[7-7;U^D-2- (1 -*?)V- 3— f >ku;w 
-6- ^>y*+rVU;i/] T±^)U] - (4S) -7)V*n- (2S) -tfD 
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(AS) 

1-^^;K>K-;1/-3-*;^>^ (917 mg, 5.23 mmol) lZt*4k*?-U> (20 
ml) OtT»TII, mt**W)V (0.68 ml, 7.85 mmol) D 

MF <8ftfltft.) £2JDx.3 0 K«teiKl.5Wm iteTWtttefifefc 
-T^o «£^>U> (20ml)£jQ*, [4-75/-2-7MD-3-tHD^y7 
x-;WW X7f^ (1.0 g, 5.0 mmol) (539 mg, 8. 

72 mmol) &Jn*., I60t;T3fl|HHWr*. R*ft*S».lcJ^IU **SHpA 

^57^-tT^nD*^l/iHix^ do/Data***, $&lcM«[«^ 
7-7;^n-2- (i->^-3-^>hu;w -6-^>y+^/u;nf 

£ I7r;i/ (62 mg, 4%) ^SfeH^tLT#fc. 

'H-NMR (CDCl 3 ) a : 3.73 (s. 3H), 3:81 (s, 2H), 3.88 (s, 3H), 7. 15 and 
7.17 (each d, each J = 6.4 Hz, total 1H, amide isomers), 7.34-7.40 (m, 3 
H), 7.44 (d, J = 8.1 Hz, 1H), 7.94 (s, 1H), 8.43 (m, 1H). 

MS (ESI) m/z 339 (M 4 +l). 

(BSO 

3-^;U5;P-l->^;W>H-;U (796 mg, 5,0 mmol), [4-75;-2-7M 
0-3-tF^y7xZJW^ (1.0 g, 5.0 mmol) 
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=E\/*^7-i/-7°Z 4A (10 g) **$J-)\> (50 ml) MT5H|B1*J; 

^7o°cT3R#r B m#i"?)o £«£^?&»£pu 3-K^>-t?> -mm (5. 
0 mmoi) sjp^t, m&nmmmftfz. Rit^mmj£rmm^^t^> 0 #s 

>/S8xf>ll/ (3/l)^=t0 7-7;M-n-2- 

JU) - 6-^>y*ih/'JJPB« iXfJl- (860 mg, ^WttS^tr) 

[ig 2] [7-7;u^p-2- (1-^^-3— t>hu;w -6-a> 




7 - 7;M~D - 2 - ( 1 -^^iv- 3 — f > H u;W - 6 - ^>>/*t*Vl) )V 
mm *7)V 3LZf-)V (860 mg, ±12, 1*1 1 CDA&Tffcfc %>©) £THF/^ 
(20/10 ml) fc»0U 1 N NaOH (20 il)*Jpit* filfl. 5R#P S 1M# 

in*., 7XI^^It^.. 7k/f£i n hci SJnXxKitfcL/, ftKx^ncTWiffl 

Sbt [7-7MD-2- (1 -^3^- 3— r>KU;w -6-**>\/=HJ- 
\ZU;W H®? (350 mg, 22*) ^IMS^iltifc. *fc£tt«;inEU 

'H-NMR (CDC1 3 -CD 3 0D) <5 : 3. 56 (s, 3H), 3.91 (s, 2H), 7.36 (m, 3H), 7.79 
(s, 1H), 8.26 (d, J = 6.8 Hz, 1H), 9.93 (s, 1H). 
MS (ESI) m/z 325 (M*+l). 
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-f>KU;W -6-. ^>i/*tf*/U;iO - (4S) -7)i,*n- 




;W M (350 mg, 1.08 nunol), h^>X-4-[(4S)-7;P^P-(2S)-fc:OU> ? - 

T&J&Ltzit&m (280 nig? 1.08 mmol), EDC HC1 (311 mg, 1.62 mmol), HOB 
t (219 mg, 1.62 mraol) ^^ijif;|,75> (0.75 ml, 5.40 mmol) (DUt; 

DMF (10 ml) LfcjS 7%b«#"rs. SJS«E***fca^ »BSx3^ 
fcTttfflT*. &tttt£fi^taft7K%8K «W^hU^AT^M, MEET 

KTStSlU n-^\^>/Mx^;i- (3/l)eft#-£D b^>X-4- [1- [[7 

-7)V-*u-2- (i->^;p-3— r >hu;w -6- ^>v^itv > u;W 
Ttt)V\ - (4S) (2S) -tfO'J>?-;M h^v] S/^da 

*^>*;P#>K IXrJl' (360 mg, 59*) *»fiffltt»i:UT# 

'H-NMR (CDC1 3 ) 6 : 1.21-1,65 (m, 4H), 1.95-2.56 (m, 7H), 3.21-3.39 (m, 
2H), 3.56 (dd, J = 8.8, 6.8 Hz, 1H), 3.64 and 3.67 (each s, total 3H, am 
ide isomers), 3. 68-3. 90 (m, 3H), .3,92 (s, 3H), 4.00 and 4. 03 (each s, to 
tal 1H), 4.31-4.42 (a, 1H), 5.19-5.39 On, 1H), 7.20 (q,. J = 8.5 Hz, 1H), 
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7.36-7.48 On, 4H), 7.98 (s, 1H), 8.45 (m, 1H). 
MS (ESI) m/z 566 (M + H). 
[II 4] b?>*-4- [1- [[7 -7;k*n-2- (1-^^)1-3- 

-r>Ku;i/) -6- ^y^J^^j^M t^lj-m - us) -7;^p- 

(2S) -timj^-JM b4^>] v^a^\+1i->*;^>m©^ 




h^>x-4- [l- [[7 -7)iJrn- 2 - (l 3 — f >HU 
M -6- ^>y*+h/u;Kl 7-fe^;i0 - (4S) -y)Vtu- (2s) - 
t:qU$;-;M h*>-] v-^?p^-y->*;i/^>^ ixr^ (130 m 

g, 0.23 mmol) \Z TW*?./&)1 (10/5 ml) *5«fctf 1 N NaOH (4 ml)£jD;L 

&UT°\zmmmwirz> a &mi£ikE£rF\zmm%£LT%p>nz>mmz\ n hci 
74« zn&mmmtLTmtc, . 

IR (ATR) v 2941,' 2864, 1716, 1628, 1583, 1504, 1442, 1369 en" 1 ; 
'H-NMR (DMS0) 5 : 1.13-1.43 (m, 5H), 1.82-2.36 (m, 7H), 3.24 (m, 1H), 
3.46-3.93 (m, 4H), 3.95 (s, 3H), 4.11 and 4.15 (each s, total 1H, amide 
isomers), 4.42 (m, 1H), 5.25-5.50 (m, 1H), 7.22 (m, 1H), 7.35 (m, 2H), 
7.48 and 7.50 (each t, J = 4.4 and 3.6 Hz respectively, total 1H, amide 
isomers), 7.63 (d, J = 6. 6 Hz, 1H), 8.29 (d, J = 7.3 Hz, 1H), 8.44 and 
8.45 (each s, total 1H, amide isomers). 
MS (ESI) m/z 522 (M*+l) ; 

Anal. Calcd for C3 0 H 31 F 2 N 3 0 5 1H 2 0: C, 63.26; H, 5.84; N, 7.38. 
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Found: C, 63.52; H, 5.77; N, 7.25. 

mm 9 9 

h 5 >X-4- [1 - [ [2- (6-7)1,* P-l =5-)V-Z--{ > K U ;W -6-^ >»/=HJV >J ;W 

7t^;w-(4S)-7;^p-(2S)-tf □ u v-;m h**>] da^>a^> 
[is i] 6-7;^p-i-^5=-;k>k-;kt)^ 




6-7;^P-f>H-;i^ (6.10g, 45.1 miDol) £DMF (65 ml) fCj#)|U O^T 
*^T('7jc^^HU7A (60 X jfttt, 1,45 g, 36.3 mmol) *fc*1cJqA. 
3o S***0*CT?30»iij^ 3<7fc*:?^ (2.46 ml, 39.6 Dimol) £iP;L, 

5* 7i»^ h ^5 7^ - fcTi»U-^*^>-ffi|i^ (5 : 1, v /v) 

6-7;^p-i-^^;K>h*-;u (6.71 g, 99 » s^fe^^ibT 

'H-NMR (CDCl,) a : 3. 73 (a. 3H), 6.45 (d, J = 3.2 Hz, 1H), 6.86 (ddd, J 
= 9.8, 8.5, 2.2 Hz, 1H), 6.98 (dd, J = 9.8, 2.2 Hz, 1H), 7.01 (d, J = 
3.2 Hz, 1H), 7.51 (dd, J = 8.5, 5.3 Hz, 1H). 
MS (ESI) m/z 150 (M + +l). 

[IS 2] 6-7;^p-i-^5 1 ;i/^>H-;u-3-^;un;i/T ; h f©£j& 
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CHO 




DMF (45 ml) &OX}T!WftT\ZttMiL<tV > (5. 87 ml, 63.0 mmol) 

\zmxz>o R«£i^ST2o#j»&> 6-7;^a-i-^^;i/-r>H-^ (6.7 

1 g, 45.0 mmol) (D DMF (45 ml) mWL&QVTlSUZ-, KfoUS^Z SfcU 5P# 
PM$T£ 0 S^tC7K7jc^J;DClN NaOH ^JD^T^Sl^ Mx^WCTttiti 

ML, ^x^WjfL^^Oe-^jl/^-p-l-^^ 1 ;^ > H-JH-^Jl'/tJl'Tt H 
(4.18 g, 52 » £*sfiII»£LTf#£o 

'H-NMR (CDC1 3 ) 6 : 3. 85 "(as 3H), 7.03 -7.11 (m, 2H), 7. 68 r (s, 1H), 8.25 
(dd, J = 8.8, 5.6 Hz, 1H).£9. 97 (s, 1H). 
MS (ESI) m/z 219 (M + + 1 +CH 3 eN) . 

[is 3] [2-(6-7;^'i-i-p<^;u-3-^>Hu;i/)-6-^>v^i7-yu;HS 




•°Y"V^C0 2 Me 



Me 



6-7;i/^-n-l-^^K>F-;W3-*;i/A*;U7 :? t: F (500 mg, 2.82 mmol) & 
=fc^4-75/-3-t FD4y7irj«§ X^x;i/ (767 mg, 4.23 mm 

oi) sx^y-ju as mi)*, uuummmw-r^o Kmmza- p^y-ey 

-mm (1.09 g, 3.38 mmol) ^Mtl, ^iSTlBf P B W£bfc^ $J£T}&&£ 
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T*. » Stt53SE£ v ij ti?)\,*m ^S* 7 A 7 □ T h 7*7 7 - JCT*t 
«U n-A*U->-|H» x ^ (I : l, v/v) fl^ «fc 0 [2-(6-7;M-p-l-*5F 
^-3-<>HU;i,)-6-^>y^y.j;Hg^ (889 n ; g) 93 

'H-NMR (CDCl 3 ) 5 : 3. 72 (s, 3D. 3.76 (s, 2H), 3.85 (s, 3H) 7.05 - 7. 12 
(m, 2H), 7.22 (dd, J = 8.1, 1.5 Hz, 1H), 7.49 (d, J = 1.5 Hz, 1H), 7.65 
(d, J = 8.1 Hz, 1H), 7.89 (s, 1H), 8.38 (dd, J = 8. 9, 5.4 Hz, 1H). 
MS (ESI) ra/z 339 (MN-1). 

ixm 4] C2-(6-7;^p-i-^^-3-'f>.Hu;W-6-^>y^-y-yij;ws 




[2-(6-7Mn-l^fj^>HU;i/)-6-^>y+tyujWSi 
XT^I, (889 mg, 2.63 mmol) fcTHF (25 ml) 0. 25N NaOH (15.8 ml, 

.3.95 w>l)*Jn*., UT4R»|RUH^f«. £«£1N HC1 (30 mDfc&iT, 0f 
ffl*gH£«£E»IR. mmm^T [2-(6-7;P*D-l-*^-3->f>|< 

.U;W-6-^>V^yu;WBK (741 mg, 87 X) **6H»*i:bT»fc. 
'H-NMR (DMSO-d 6 ) <5 : 3. 71 (s, 2H), 3.94 (s, 3H), 7.18 (td, J = 9. 5, 2.5 
Hz, 1H), 7.23 (d, 1H, J = 7.8 Hz, 1H), 7.59 - 7.64 (m, 3H), 7.97 (dd, J 
= 9.5, 2.5 Hz, 1H), 8.39 (s, 1H), 12.35 (broad s, 1H). 
MS (ESI) m/z 325 (M + +l). 

[IS 5] h7>7,-4-[l-[[2-(6-7;^D-l-/^;U-3-< >KU)U)-6-^> 
V*WJM 7-fe5 t ;W-(4S)-7^D-(2S)-tf □ u s>-;m h+v] 
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F. 





[2-(6-7;i/^-o-i-^^;u-3--r > h u )V)-%-^y^j^v^)vmm. (200' m 

g, 0.62 Mol), h7>^-4-[(4S)-y;i/^D-(2S)-hfP'J> f -;i/^ is] is 9 
U^1jrytl)V^>m. X7f;P (^«J21(7)[X@3]T^L,fe^ 

#1(160 mg, 0.62 mraol), HOBt (17.0 mg, 0.12 mnol)*<ktfDMAP (15.0 mg, 0.1 
2 mmol) fcDMF (6.0 ml) fcjztf EDC HC1 (142 mg, 0.74 mnol) £;&ItfL £igT2 

u;W7-fe5 L ;n-(4S)-.7;irS : p-(2S)-brp u y.z;w h* : >] 2^o-M*f->;& 

*5P;P l^fJI/ (355 mg, 99 %) tn&TWPrXthT&it: 
'H-NMR (CDC1 3 ) 6 : 1.16 - 1.32 On, 2H), 1.38 - 1.51 (m, 2H), 1.95 - 2.4 
8 (m, 7H), 3.24 (m, 1H), 3.34 and 3.49 (each m, total 1H), 3.62 and 3.65 
(each s, total 3H), 3.83 (s, 3H), 3.90 - 4.06 (m, 2H), 4. 25 and 4.37 
(each m, total 1H), 5.23 (m, 1H), 7.04 - 7.10 (m, 2H), 7.17 and 7.18 (ea 
ch dd, J = 7.8, 1.4 Hz, total 1H), 7.46 and 7.47 (each d, J = 1.4 Hz, 2 
H), 7.61 and 7.63 (each d, J = 7. 8 Hz, 1H), 7.87 (s, 1H), 8.35 (dd, J = 
8.5, 5.3 Hz, 1H). 

MS (ESI) m/z 566 (M*+l). 
[IS 6] h7>^-4-[l-[[2-(6-7;^D-l-^^;M--T>KU;W-6-^> 
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C0 2 H 



h 7 >*-4- [1- [ [2- (b-7)V* a-l-x ^;i/-3--f > K "J ;W -6-^> / ij 
^]T-fe^;H-(4S)-7;^n-(2S)-tfpUv-;M K*v]v£ nM^>;*UP 
X7.>;i/ (355 mg, 0.63 mmol)(CTHF (6.5 ml) $>£tf 0.25N 
. NaOH (3.77 ml, 0.94 mmol) £Jn^ £i&T15l$ffiig#'r<3. HC1 

IR (ATR) v 2938, 1712, ,!;616, 1577, 1434 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 1.09^-139 (m, 4H), 1.84 - 1.93 (m, 4H), 2.06 - 
2.44 On, 3H), 3.16 - 3.99% 10H), 4.13 and 4.33* (each m, total IB), 5. 
30 and 5.36 (each m, total 1H), 7.12 - 7.21 On, 2H), 7.49 (dd, J = 9.8, 
2.2 Hz, 1H), 7.51 and 7.53 (each s, total 1H) , 7.60 and 7.61 (each d, J 
= 8.1 Hz, total 2H), 8.28 (dd, J = 8.1, 5.6 Hz, 1H), 8.30 and 8.31 (each 
s, total 1H), 12.03 (broad s, 1H). 
MS (ESI) m/z 553 (M + +2) ; 

Anal. Calcd for C J0 H 31 C1FN 3 0 5 0. 5H 2 0: C, 64.28; H, 5.75; N, 7.50. 
Found: C, 64.59; H, 5.77; N,- 7.44. 

nmm 10 0 

_ 1- ^ >^ -4- [1 - [ [2- (5- 7 □ -l - ^ ^;u-3-^ > H <J J W -6-^ > > /ttV U M 
T^^;W-(4S)-7;^n-(2S)-h ; aUvr:;u^h+e/]v^ 0 ^^ > ^ ;l , 7} , > 
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Wt : 



5-7;U*DOH-;U-3-*;Wt;PxtH (5.00 g, 30.6 raol) £ DMF (60 m 
1) fc#*U 0 < CT«Tt7X^b^ h U (60 * in oil, 1.35 g, 33.7 mm 

oi) ^m-^izm^o RjftmzmmtTmmm&m, 3^^^(5.72 mi, 9 
1.9 mmoi) zbUTL. Kfom&m&zzizvcrzmmmw-tz* Kfomtmmmt 

^=tD5-7;^D-i-^^;u^F-;i/-3-*;w^^hH (5.42 g, 100 %) £ 

'H-NMR (CDClj) 6 : 3.88 Is, 3H), 7.09 (m, 1H), 7.29 (d, J =9.3, 4. 2 H 
z, 1H), 7.71 (s, 1H), 7.98 (dd, J = 9. 3, 2.4 Hz, 1H), 9.96 (s, 1H). 
MS (ESI) m/z 178 (M + +l). 

[xm 2] [2-(5-7;^o-i-^^-3-'f>Hu;W-6-^>y^i7-yu;W» 



5-7Mo-l-^^W > F-^-3-*JW\>t t F (989 mg, 5. 58 mniol) £ 



CHO 




Me 
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±CW-75A3-tKD*'>7ir^ffl| XXx;Kl.27g, 6.99 mmo 

1) £x^/-;i, (25 ml) SfiT9«FMft^f*. £«t;:3- h*^>-fe*> 

-mm (2.i6 g, 6.69 mrnoi) sjd*.. %fcM&m&2*>izmmTmrm# 

i'OYN^77-fH;TiSL 1 n-s\tt>-&MjL^)i, (1 . 2 , v /v) sft^j; 
o t2-(5-7;i/^n-i-p<5 i ;i/-3-^>KU;w-6-^>y^/u;nm 

(933 mg) *#fiH»»tbT#fc. 

'H-NMR (CDC1 3 ) 6 : 3.73 (s, 3H), 3.77 (s, 2H), 3.89 (s, 3H) 7.10 Go, 1 
H), 7.22 - 7.28 (m, 2H), 7.50 (m, 1H), 7.65 (d, J = 8.1 Hz, 1H), 7.92 
(s, Iff), 8.11 (dd, J = 9.3, 2.4 Hz, 1H). 
MS (ESI) m/z 339 (M + H). ' * . 

±K,-«£fc (933 mg) h?m (30 ml) feJ:tf 0. 25N NaOH (16.6 ml, 4.15 
moDSaj^ nT3WIIQf^j5..£m«llfHCl (30 .Dliffi^ 

ite^AtjT C2-(5-7;^o-i-x^-3-OK'j;i/)- 

'H-NMR (DMSO-d 6 ) a : 3. 72 (s, 2H), 3.90 (s, 3H), 7.15 (td, J = 9. 8, 2.2 
Hz, 1H), 7.23 (dd, J = 8.1, 1.2 Hz, 1H), 7.50 (dd, J = 9.8, 2. 2 Hz, 1 
H), 7.59 (d, J = 1.2 Hz, 1H), 7.62 (d, 1-8.1 Hz, 1H), 8.29 (dd, J = 8. 
8, 5.4 Hz, 1H), 8.33 (s, 1H), 12.37 (broad s, 1H). 

MS (ESI) m/z 325 (M'H). 
[IS 3] h7>^-4-[l-[[2-(5-7MD-l-^5 1 ;M^> KU;W-6-^> 
U ; W 7-fe 3^ W - <4S) - 7 ;M" □ - (2S) - t? □ U y-JM h * $, 9 d a 
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r 



CO,Me 



[2-(5-7;i/^-D-i-^^;i/-3-r>Fu;w-6-^>^-y-yu;H@m (200 m 

g, 0.62 mmol), h y >7-4-[(4S)-7;i^ P-(2S)-tf P U h*~>] */>7 

4W (160 nig, 0.62 mmol), HOBt (17.0 ng, 0.12 mmol) &£££DMAP (15.0 nig, 
0.12 mmol) \ZWSF (6.0 ml) 43«fctf EDC HC1 (142 mg, 0.74 nmol) SlPA, ^jfi 

s 

D > ^ -4- [ 1 - [ [2- (S- ^;p^o-i-^ ^;i^-3— T > F u;W-H> l M 
V U ;W 7ttM - (4S) -7 J!^D- (2S) - tf P U y-)M h D A*+f-> 
*^>K X7f-;F.(346 mg, 99*) ^7^1/7 7X^1X11 

'H-NMR (CDC 1 3 ) 6 : 1.17 - 1.34 (m, 2H), 1.39 - 1.53 On, 2H), 1.97 - 2.5 
1 On, 7H), 3.26 (m, 1H), 3.35 and 3.51 (each m, total 1H), 3.64 and 3.67 

(each s, total 3H), 3.90 (s, 3H), 3.91 - 4.13 (m, 2H), 4. 26 and 4.40. 
(each m, total 1H), 5.24 (m, 1H), 7.09 On, 1H), 7.19 and 7.20 (each dd, 
J = 7. 8, 1.5 Hz, total 1H), 7.48 and 7.50 (each d, J = 1.5 Hz, 2H), 7.63 

and 7.65 (each d, J = 7.8 Hz, 1H), 7.94 (s, 1H), 8.12 (dd, J = 9.5, 2.4 

Hz, 1H). 

MS (ESI) m/z 566 (M + +l). 

[1*1 4] b^>7-4-[l-[[2-(5-7;i/^-P-l-^5 i ;i/-3-r>H»j;W-6-^> 
V^-tf- V* U )V) 7iz5MU] - (4S) -7)V* u- (2S) - tf P U V~)V * b P a 
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h7>x-4-[i-[[2-(5-7;i/^-D-i-p(5 1 ;i/-3-^>Hu;i/)-6-^>y^-tj-yu 

^W7i:5 i ;W-(4S)-7;^p-(2S)-ePU^=;Mh+2/]S/^DA^>*jp 
XX (346 mg, 0.61 mmol) (CTHF (6.5 ml) 0. 25N 

NaOH (3.67 ml, 0.92 mmol) ZUqZ, ^T15ff#K»f-5> 0 l N HC1 

aciDfcffiff, .tffflM&Mfla»R. -*m «ffite«LT«a^ (254 mg, 7 

5 X) £«fiH^<8j<hLT#£. • * 

IR (ATR) v 2938, 1716,^1616, 1631, 1577, 1484, 1434 cm" 1 ; 
'H-NMR (DMS0-d 6 ) 6 : 1.0^,39 (m, 4H), 1. 84 - 1.97 (m, 4H), 2.03 - 
2.28 (i, 3H), 3.15 - 4. 00.^(m; ; 7H) , 3.93 (s, 3H), 4.15 and 4.34 (each m, 
total 1H), 5.30 and 5. 36 leach m, total 1H), 7.16 - 7.21 (m, 2H), 7.52 a 
nd 7.54 (each s, total 1H), 7.61 - 7.64 On, 2H), 7.97 (dd, J = 9.8, 2.9 
Hz, 1H), 8.36 and 8.37 (each s, total 1H), 12.03 (broad s, 1H). 
MS (ESI) m/z 553 (M + +l) ; 

Anal. Calcd for C J0 H 31 C1FN,0, 0. 5H 2 0: C, 64. 28; H, 5.75; N, 7.50. 
Found: C, 64.54; H, 5.75; N, 7.44. 

mmm 101 

hy>X-4- [1- [ [2- (5-7;i/^0-l-^^-3-^ >KlJ;L , ) 
-7 -Z>)^U-^-^ys;^ /x)M 7± ^m _ (4S) _ 7; ^ p _ 
(2S) -tfnU^.-;M>^v] ^da^>AM>|: - 
CM i] 2 - [ (5-7;1/^-d-i-^^;u-3— r>FU;i/) -7-yji 
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5 -7)],^u- 1 -tJ-JV-l > H X ))V— 3 -*;Wt;i/xb K (515 mg, 2.91m 
mol) *«krX4-7^y-2-7;i/*n-3-k Fo^^>7x-;i/SSI iXr 
;p (690 mg, 3.47 mmol) Sx^y— ;W (15 ml) <K tl/^7-J/-^ 4A 
(1.20 g)&ta%., £fiT?i8P#Hfl|#?-*. KJ»£3-F^>if> rftK 
(1.35 g, 4. 10 mmol) £JP;5L ^jS^-gig^ 5 t^fflTll^HfllJ^-rs. £j£ 

^■^>mm.ji^)v (l/i) ffit^«fct) 2- [ (s-yjv 
*u- 1 -y^;p~ 3 r >,fej;w - 7 -.yjv^rn-e -^>i/+ity u ;n 

IHt XXx;P (279 %; -27*) «fe|g B B H 'l4l»*<i:bT#fc. 

'H-NMR (CDC1 3 ) 6 : 3. 73 ts, 3 H), 3.81 (s, 2 H), 3.90 (s, 3 H), 7.10 (d 
t, J = 2.4, 8.8 Hz, 1 H), 7.17 (dd, J = 6.4, 8.0 Hz, 1 H), 7.31 (dd, J = 

4.4, 8.8 Hz, 1 H), 7.44 (d, J =8.4 Hz, 1 H), 7.98 (s, 1 H), 8.11 (dd, 
J = 2.4, 9.6 Hz, 1 H). 

MS (ESI) m/z 357 (M 4 H). 
[18' 2] 2- [ (5 -7)VJru~ 1 -*?JV- 3— f >HU;W -7-7^ 
^-□-6-^>y^U-yiJ;H ffB6cD-&^ 

F 
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2- [ (5-7MD-l-^-3-f>Fij;W -7-7JM-D-6- 
^>»/**!/U;H |» .x*5MU (279 mg, 0.78 mmol) \ZTW*$ 

y-)V (1/1, 20 ml) £«ktf 0.25 N NaOH (9.4 ml, 2.35 mmol) Sin*, 

;-)v (lo/DtTattj-r^o mtam^m^m.mi-bvoA^nmm. mm-em 

l (5 -7MU- 1 3 — T > K UJW - 7 - 6 -^>y 

.W/'J;P] W (208 mg, 78*) Lxfcfc. 

'H-NMR (DMS0-d 6 ) 5 : 3. 78 (s, 2 H), 3.95 (s, 3 H), 7.19-7.24 (m, 1H), 
7.29 (d, J = 8. 0 Hz, 1 H), 7.50 (d, J = 8.4 Hz, 1 H), 7.66 «d, J = 4.4, 

8-8 Hz, 1 H), 7.94 (brd, J = 9. 6 Hz, 1 H), 8.50 (brs, 1 H), 12.52 (brs, 

1 H). "••.>• 

MS (ESI) m/z 342 (M 4 + 1 ).;,.$'. . 
CIS 3] b?>X-4- (X- [ [2- (5-7;^D- 1-^^-3 - 
•<>KU;W -7-y)^u-6-^>V^V^)V] T^M - (4S) -7 
^P-(2S)-tfDUv-;Mh+v] *s*u<\tt>%)V#>m x 




°-o- 



C0 2 Me 



2- [ (5 -7;^D- 1-^^-3— f>HU;w - 7 -^il^D- 6 - 
• .^>y^^/U;i/] »&(202 ng, 0.59mmolK h^>X-4-[(4S)-7;^D-(2 
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M2\<D iXmftXSf&btcik&y)) (153 ig, 0.59 mol) *«k«EDC-HCl (124 
ng, 0.65 mmol) £ DMF (15 ml) 4"> HOBt (16.0 mg, .0.12 nmol) SrJn^T, M 

Sxf^ (1/5) ^«>7>X-4- [1- [ [2--(5-7JU*D-l- 

- (4S) -7;i/^-D-(2S)-tfD u h+v-] ->^n^\^it>^;^>^ 

iXf^ (295 rag, 86X) **jfi7^7 t UTfffc. 

'H-NMR (CDC1 3 ) , mixture of rotamars, 6 : 1.20-1.31 (m, 2 H), 1.39-1.55 
On, 2 H), 1.99-2.55 (series of m, 8 H), 3.22-4.42 (series of m, 7 H), 3. 
64 and 3.67 (s, total 3 H), 3.90 (s, 3 H), 5:19-5.40 On, 1 H), 7.08-7.13 

(m, 1 H), 7.20 (dd, J = '8,-8, 15.2 Hz, 1 H), 7.32 (dd, J = 4.0, 8.8 Hz, 
1 H), 7.45 (t, J = 8.0 HZ...&H), 7.98 (s, 1 H), 8.11 (dd, J = 2.4, 9.6 H 



ixm 4] h7>^-4- [1- [ [2 - (5-7MD-l-^-3- 
-T>KU;i/) -7-yMa-6-^>V^/VM 7±?M - Us) - 



hy>7,-4- [1- [ [2- (5-7;^o-l-^5 1 ;L'-3— f >K'»J 

-7-7;i/^-n-6-^>v^/u;w t^lj-m - (4S) -7;i/^-p- 
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MS (ESI) m/z 584 (M + +l)'V- : 
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(2S)-eD'J^-;M v£DM^->#;kK># xx^i, (2 

88 mg, 0.49 mmol) Izm/tfJ-A (l/i, 20 ml) 0.25 N NaOH (9.9 

ml, 2.45 moDZMz., liaT17Kff«t5. £^$£1 N HC1 .fc&tr>Tgtt 
fcbfcfc, tuui£)\,K/^? J-h (10/DKTftJiBTS. tttB?S^»M^ 

*7A^P7h^'77^-(:tiIU ^nt3^;i/A/^^y-;p (10/1) 

£D ftJg«* (296 mg, 100 X) Sifi7=E^7 7XtlT»fc. 
'H-NMR (CDC1 3 ), mixture of rotaiars, 5 : 1.21-1.36 (m, 2 H>, 1.42-1.56 
(m, 2 H), 2.00-2.50 (series of m, 8 H), 2.20 (s, 3 H), 3. 22-4.45 (series 
- of m, 7 H), 3.89 and 3.93 (s, total 3 H), 5.20-5.40 On, 1 H), 7. 10 (t, 
J = 8.8 Hz, 1 ED, 7.20 (dd, J = 8.0, 14.4 Hz, 1 H), 7.30-7.32 (m, 1 H), 
7.46 (t, J = 8.0 Hz, 1 H), 7,99 (s, 1 H), 8.10 (dd, J = 2.0, 9. 2 Hz, 1 
H). 

MS (ESI) m/z 570 (M 4 +l). v $- 
10 2 " 

h^>^-4-[i-[2-(i-<v#y , Jn;i,)-6-^>y^ , /u;U7-fe^;H-(4S)-7 
W d - (2S) - tf n y *? - ;m h * *>] >-i7 □ >^ : 

[IS i] Kv+yy>*;TOfkH©M 




WfKV*;U> (300 mg, 2.10 mmol) *l,4-^**> (20 ml) tig 
*U =mfc±U> (323 mg, 2.91 mmoD^Dx., ^^TH1.5^»M 
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n-^D-ymm.X.^V (5:1, v/v) «E#«fcD l-^f V /"^Jk/tjkjt H 
(252 mg, 77X) *afiBJB*fckT#£. 

'H-NMR (CDC1 3 ) <5 : 7. 73-7. 79 On, 2 H), 7.88-7.93 On, 2 H), 8.74-8.76 
(in, 1 H), 9.30-9.33 On', 1 H), 10.39 (s, 1 H). 
MS (ESI) m/z 158 (M*+l). 

[xg 2] [2-(wv*y»j-;w-6-^>7+iJ-\/u;WBffl6 



KV^'J^WjPftp* (252 mg, 1.60 mmol) &«fctf4-7$ /-l-h F 
D+'>7il^| XXx;K349 mg, 1.93 mmol) £x^/-;l/ (5 



Mb, n-^W>/BSxf;i/ (4:1 to 3:1, v/v) SS#«ft) [2-(l— TV + y»J 
~)V)-l-^>V*D-VV MBM IXtJV 066 mg, 33» znter* 

'H-NMR (CDC 1 3 ) 5 : 3. 73 (s, 3 H), 3.82 (s, 2 H), 7.35-7.38 On, 1 H), 7. 
68 (m, 1 H), 7.75-7.95 (m, 5 H), 8^ 77-8. 78 On, 1 H), 9.67-9.70 (m, 1 H). 
■MS (ESI) m/z 319 (M*+l). 

[is 3] oa-f v^y | j-;W-H> i /wyyjwsi©^ 




ml) ^T12^p B m^t 1 fi S^»3-H^>if> (619 mg, 1. 

92 mmol) £jbn*., ^S^*"^-6fcS[fiT15^iR*M*5. S«^MJ±T(C 




COjH 
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[2-a--f y^y u-;w-6-^>y^yj;WM **)V ixf^ 066 m 

g, 0.52 mmol) \z THF (3 ml) #£#0.5 N NaOH (3.0 ml, 1.50 mnoDSftl^., 
(138 ag, 87» §&ftfiHratt£kT#&. 

'H-NMR (DMS0-d 6 ) (5 : 3. 82 (s, 2 H), 7.41-7.43 On, 1 H),' 7.82 (s, 1 H), 
7.88-7.95 On, 3 BO, 8.13-8.17 (m, 2 H) , 8.76-8.78 On, 1 H), 9.53-9.55 
On, 1 H), 12.45 (broad s, 1 H). 

MS (ESI) m/z 305 (M + H). 
[IS 4] h^>x-4-[l-[2-(i-<y^y Un;i/)-6-^>y^yu;i,7ii^ 
;W-(4S)-7;kfp-(2S)-fcfDU^-;M h+->]^D^1r>M^>i i 

V • \. 

■ 

F 




[2-(l-ry+yiJ-;W-6-^>y^yu;W^ (138 mg, 0.45 mmol), h 
^ >x-4-[(4S)-y;^n-(2S)-eD U h^v] p^it>^;^> 

Eg xxtji (nm®mv> i?.m]T»£j&vtcik&m (ii8mg,o.4 

6 mmol), EDCHC1 (130 mg, 0.68 mmol), HOBt (92 mg, 0.68 mmol)£J;#> U 
X^;P75> (95 ul, 0.68 mmol) £ DMF (10 ml) ^fi-ei5B#^^T 

m&+hvv&rwm* mEEx-mmzmiktz. ®znzmmr>*LW»z 

^3#^A^D^h^y^-|CTffi§iU h)UJL>-T-kh> (4:1, v/v) 
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;H-(4S)-7;l/^P-(2S)-tfO»J y-JM h=^>] □^-y->*^>^ y 
^ l^r^ (245 mg, 99» ^^MfeiLt#it 0 

'H-NMR (CDC 1 3 ) <5 : 1.21-1.53 (m, 4 H), 1.97-2.52 (m, 7 H), 3. 24-3. 37 an 
d 3.50-3.54 (each m, total 2 H), 3.64-4.14 (m, 8 H), 4.25-4.28 and 4.39- 
4.41 (each m, total 1 H), 5.18-5.19 and 5.31-5.33 (each m, total 1 H), 
7.15-7.24 (m, 1 H), 7.33-7.36 (m, 1 H), 7. 64-7.93 (m, 5 H) , 8. 75-8. 77 
(m, 1 H), 9.66-9. 68 (m, 1 H). 

MS (ESI) m/z 546.5 (M'+l). 

[x@ 5] h^>x-4-[i-[2-(i--f y^y u^;W-6-^>^ityu^7-fe^ 
;i/]-(4S)-7;i/^-D-(2s)-t!DU^-;py h^v] v7a^-tf>^;^>^o^ 



h 7 >7-4- [1 - [2- (1 ~f V * J U ~)V) -6-^ > Vtt V U )V7ttM - (4S) - 
7;l/^-D-(2S)-t:D'J h^S>]>-^P^+}->^j|/^>^ ^)\, x 

^fJl- (245 mg, 0.45 mmoi) KlTHF (3.0 ml) 0.5 N NaOH (2.7 ml, 1.3 

5 mmol)£in*_> ^Ti8fWjf*rr£. £Jftt££)k-l N HCH;:£^-»|4K 
U *TttS^ H B B ^ME», 7K&&> «JE«:«febTaijS% (175 mg, 73X) »Jt 

'H-NMR (DMS0-d 6 ) <5 : 1.12-1.37 (m,,4H), 1.84-2.11 (m, 4 H), 2.14-2.21 
(m, 3 H), 3.17-4.04 (m, 7 H), 4.15 and 4.37-4.39 (each m, total- 1 H), 5. 
25-5.32 and 5.39-5.45 (each m, total 1 H), 7.33-7.37 (m, 1 H), 7.72-7.74 
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On, 1 H), 7.86-7.93 (m, 3 H), 8.11-8.15 (m, 2 H), 8.74-8.76 (m, 1 H), 
9.51-9.53 (m, 1 H), 12.02 (broad s, 1 H). 
MS (ESI) m/z 532.5^(M + +1); 
| Anal. Calcd for C 30 H 30 FN 3 0 5 - 1H 2 0: C, 65.56; H, 5.87; N, 7.65. 

I Found: C, 65.39; H, 5.94; N, 7.51. 

j M1fcM 10 3' 

h 7 >X-4- [1- [1-7)1* D-2- (l-< 7 u -6-^>y^itV U ;U7Hz^- 

[xe i] n-7 )]/*u-i-{\- rv^y u— ;w-6-^>i/^\/u;wbk * 




-f 7*/ U >-l-*;i/AVl/f e>* (500 mg, 3. 18 mmol)£J;tf 4-75 7-2-7 
Ma-3-tFn+y7xrlsi iXrJl/ (632 mg, 3. 17 mmol) £ 

(13 ml) ^T2BOT^T5. S«(C3- F^>-fef > x@t 
K (1.23 g, 3.82 mmol) ££D7L ■ Kfom%Wi*\Oftmm&-tZ>o £«£MJ£ 

tTltSU n--\^1t>/Wx^;i/ (3:1, v/v) rjfcfr^D [7-7JU;f 0-2-(l- 
-fV+;'J-JW-H>ywyjHi| iXrJl' (155 mg, 14*) 

'H-NMR (CDC1 3 ) 6 : 3.74 (s, 3 H), 3.87 (s, 2 H), 7.30-7.33 (m,. 1 H), 7. 
66-7.94 (m, 5 H), 8.78-8.79 (m, 1 H), 9.58 (m, 1 H). 
MS (ESI) m/z 337 (M'+l). 

[Jim 2] H-7)l*n-2-(i-^y*yij-)U)-&-^>V*lfViJ)l<mM<D-£ 
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[7-7;^n-2-(i-<v^yu-;w-6-^'>y+-!J- % /UJW»» ix 

T)V (155 mg, 0.46 mmol) (CTHF (3 ml) ;fe«fctf 0.5 N NaOH (3.0 ml, 1.50 mm 

fgji£MJ±», 7k«, msei&^lt [7-7;ktD-2-a~T73vux;w-6- 

^>V^yj;t/]W (116 mg, 78%) &»6H»«tUT#fc. 
'H-NMR (DMS0-d 6 ) 5 : 3. 86 (s, 2 H), 7.44-7.48 (m, 1 H), 7.78-7.80 (m, 1 
H), 7.88-7.93 (m, 2 H), 8.15-8.16 (m, 2 H), 8. 77-8.79 (m, 1 H), M8-9. 

50 (m, 1 H), 12.63 (broad.?s, 1 H). 
MS (ESI) m/z 323 (M'+l)..-^ 



i7-7K*n-2-(l-'(V*;V-fr)-ti-s<>V*y-VVM&M (116 mg, 0.3 
6 mmol), h^>X-4-[(4S)-7)l/^-D-(2S)-lfaU> ? -;i// h^v] v^n^ 

-y->*;p^>m x^r^ (*Jls^2i©[xS3]T^Lfcft:#«) (9 

3 mg, 0.36 mmol), EDCHC1 (103 mg, 0.54 mmol), HOBt (73 mg, 0.54 mmol)& 
<fctXMJX3\>H75>(75 Ml, 0.54 mmol) £DMF (5 ml) 4>, MT12P&Hift. 
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RJ&mfr&taZ., #fffl«&£jR£Ett& *8fclk */BEftiiLTh7> 
7-4-[l-[7-7;M-D-2-(l~f V -)V)-6-^>V*VVV J]s7ttM-(4 

S)-7;^D-(2S)-fc-DUv-;M h*y]y^DA^>^K>® 
X7x;U (192 nig, 95X) £l§£@»£: LTftfc, 

'H-NMR (CDC1 3 ) fi : 1. 25-1.54 (in, 4 ED, 1.97-2.51 fa, 7 H), 3. 26-3. 38 an 
d 3.54-3.58 (each m, total 2 H), 3.64-4.09 fa, 8 H), 4.37-4.39 fa, l H), 

5.21 and 5.34-5. 39 (each m, total 1 H), 7. 33-7. 40 (m, 1 H), 7.66-7.71 
(i, 1 H), 7.80-7.82 fa, 2 H), 7.86-7.87 (m, 1 H), 7.95 fa, 1 H), 8.79-8. 
80 fa, 1 H), 9.58-9. 59 fa, 1 H). 

MS (ESI) m/z 564.5 (MHl). 
Ixm 4] h^>7-4-[l-[7-7;M-D-2-(Wy*y Un;w-6-^>v>ij- 

yu;u7^;t']-(4S)-7;^o-(2s)-if du h^^]^7P^#>* 



h^>7-4-[i-[7-7;i/^-o-2-(i--ry^y u^;w-6-^>y^ityu^7-t 
^;W-(4S)-7;^o-(2S)-ifDUvr:;Mh^^]v7D^-th>^;^>^ 
XXr^ (192 mg, 0.34 mmol) \Z THF (4.0 ml) 0.25 N NaOH 

(4,0 ml, 1.00 mmol) trill*., SiTei3l$|K!fl&#TS. £«£>k-l N HClfCg 
^ft^JI£MflE«, ttE£&LT*Stt (158 mg, 8 

450 ^fe@»tbT#fc 3 
'H-NMR (DMS0-d 6 ) <5 : 1.13-1.41 (m, 4 H), 1.84-2.32 fa, 7 H), 3.16-4.45 
fa, 7 H), 5. 26-5. 35 and 5. 40-5. 49 (each m, total 1 H), 7.32-7.39 fa, 1 
H), 7.75-7.78 fa, 1 H), 7.87-7.93 (m, 2 H), 8.14-8.16 (m, 2 H), 8.77-8.7 




441 



WO 02/053534 



PCT/JPO 1/1 1641 



8 (m, 1 H), 9.48-9.50 (m, 1 H), 12.02, (broad s, 1 H). 
MS (ESI) m/z 550.5 (M + H) ; 

Anal. Calcd for C 30 H 29 F 2 N 3 O 5 iH 2 O: C, 63.48; H, 5.51; N, 7.40. 
Found: C, 63.43; H, 5.48; N, 7.14. 
W&m 10 4 

h?>X-4- [ (4S) -7)V^U-1- [ [2- (1— T>H'J-;i/) -6 
-^>l/=H^/U;Kl - (2S) -fc!piJ^-JM h*v] S^P'x 

CIS 1] [2- (1— f>F'J-j0 -6-^>y^/'j;H ^5=- 




• ■ i'f 
i?, - 

".>■- -v... *v 

-f>F'J> (0.34 ml, 3.0 mmo.l) £THF (30 _nl) KlJSfiPU 

(588 mg, 3. 6' nimol) £iP^L ^T3B#^»T§ 0 S«tC4- 
75 >-3-fc HD+y7x-« IXt^ (544 mg, 3.0 mmol) S 

JD*, £ffi-C2B RiS»k:»^b»z^c« (ftfi) (785 mg, 3.0 mmo 

o/i) afchfcD [2- ( l — < > H u -6-^>^+ r y , JJL'] fif& * 
X7fJI/ (200 mg, 22* ) *»fiH^ii:l/T#&. 
'H-NMR (CDC1 3 ) <5 : 3. 30 (t, J = 8. 6 Hz, 2H), 3.70 (s, 2H), 3.71 (s, 3 
H), 4.32 (t, J = 8.3 Hz, 2H), 7.00 (dt, J = 7.3, 1.0 Hz, 1H), 7.13 (dd, 
J = 8. 1, 6.4 Hz, 1H), 7.23 (d, J = 6. 8 Hz, 1H), 7.28 (d, J = 7.3 Hz, 1 
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H), 7.36 (d, J = 1.2 Hz, 1H), 7.42 (d, J = 8. 1 Hz, 1H), 7.97 (d, J = 8. 1 
Hz, 1H). 

MS (ESI) m/z 309 mi). 

[is 2] [2- (i— -r>Ku-;w -6-^>^ityj;w mm 




;U (200 nig, 0.649 mmol) icTHF/p< * 7 (6/3 ml) fcitf l n NaOH (3 ml) 

[2- (1 — r>HU-;0^6-^>y^tj-yu;!/] M (161 mg, 84*) £ 

'H-NMR (DMSO) 5 : 3. 27 &. J = 8. 6 Hz, 2H), 3.65 (s, 2H), 4.28 (t, J = 
8.3 Hz, 2H), 7.00 (t, J = 7.3 Hz, 1H), 7.13 (dd, J = 8.1, 2. 0 Hz, 1H), 
7-28 (t, J = 6.9 Hz, 2H), 7.38 (d, J = 8. 1 Hz, 1H), 7.46 (s, 1H), 7.97 
(d, J = 7.8 Hz, 1H), 12.32 (br, 1H). 

MS (ESI) m/z 249 (MHl). 
[XS 3] h^>7>-4- [ (4S) -7)V*U-1- [ [2- (1— f >F 

y-;w -6-^>»/^/u;p] r-t^w - (2s) -t?auv-;Mh^ 
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[2- (1— r>HU-;W -6-^>\/^/U;W (161 mg, 0.547 

mmol), h^>7,-4-[(4S)-7;i/^-D-(2S)-tfPU ;M ^->]^D^t 
>*^3|?>BI *5M/ I7fJV (^fl21©[Ig3]T£j£Lfc<fc'&to) (142 
mg, 0.547 mmolh EDC HC1 (157 mg, 0.821 mmol), HOBt (111 mg, 0.821 mmol) 
*5J;O->Ux^;i/7a>.(0.38 ml, 2.74 mmol) £DMF C5 m 1> «^ . ^T15B#r B 1 

Kjfom.%fc7k\z&z\ mm.x^-Mzrmnio mtam^mm-k^m 

tsf)V^m^ts 7A^o?h^77^ -CTIID, ^ nni|>M/7th> 
(lO/DS&hkO h^>7.-4.r- [ (4S) -7)Vjru-l - [ [2- (l-< f> 
HU-;W -6-^>^+^j;i/] 7ir^;H - (2S) -tToU5?-;Mh 
9 s9u^V>iJ)Vfp& XXfJ^ (180 mg, 6 IX) 

'H-NMR (CDC 1 3 ) <5 : 1.13-1.53 (m, 5H), 1.96-2.51 (m, 6H), 3.22-3. 38 (m, 
4H), 3.50 (t, J = 8.1 Hz, 1H), 3.64 and 3.66 (each s, total 3H, amide is 
omers), 3.68-4.03 (m, 4H), 4.24 and 4.34 (q and m, J = 7.6 Hz, total 1H, 

amide isomers), 4.31 (t, I = 8. 6 Hz, 2H), 5.24 (dq, J = 53.1, 4.4 Hz, 1 
H), 6.99 (t, I = 7.3 Hz, 1H), 7.10 (m, 1H), 7.23 (d, J = 7.1 Hz, 1H), 7. 
27 (t, J = 7.6 Hz, 1H), 7.36 (dd, J = 8.3, 1.2 Hz, 1H), 7.40 and 7.42 (e 
ach d, each J = 7.3 Hz, total 1H, amide isomers), 7.96 (d, J = 8. 1 Hz, 1 
H). 

MS (ESI) m/z 536 (M + +l). 
[IS 4] h7>7-4-[(4S) -7MD-l-[[2-(l-f>H 
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h^>X-4- [ (4S) -7;^o-l- [ [2- (l-<>Kij-;W - 

6-^>y*+h/u;w t*?m - us) -eny$;-;i,* 

^*>*;^>K X7fJl/ (180 mg, 0.336 mmol) (CTHF/^^y- 

;p (8/4 ml) l N NaOH (4 ml)*ittfL ^T17Rf M#T3o' Kfofc* 

iffTI:WSUT#^ti§M(:i n HClfciQATBIttfcU tfffillg,£M " 

ffiittt, *i!fc8L ttEtt&ltTftgtt (147 mg, 84$) £&fi@»£LT# 
t- " 

IR CATR) v 2937, 2860, . l?^ 1635, 1601, 1570, 1487, 1439cm"; 
'H-NMR (DMS0-d 6 ) 6 : 1. 19-1. 39 On, 5H), 1.83-2.21 (m, 7H), 3.17 (t, J = 
9.3 Hz, IB), 3.27 (t, J = 8. 6 Hz, 1H)," 3.40-3.94 (m, 5H), 4.13 and 4.33 
(each m, total 1H, amide isomers), 4.28 (t, J = 8. 6 Hz, 2H), 5.31 and 

5.36 (dt and d, J = 54.1, 4.4 and 54.1 Hz, respectively, total 1H, amide 
isomers), 6.98 (t, J = 7. 3 Hz, 1H), 7.09 (t, J = 8. 8 Hz, 1H), 7.27 (t, 

I = 7.8 Hz, 1H), 7.29 (t, J = 7. 1 Hz, 1H), 7.37 (t/ J = 4. 2 Hz, 1H), 7.4 

0 and 7.42 (d and s, J = 2.7 Hz, total 1H, amide isomers), 7.97 (d, J = 

8-1 Hz, 1H), 12.03 (s, 1H). 
MS (ESI) m/z 522 (M++1) ; . . 

Anal. Calcd for C 29 H 3z FN 3 0 5 0.4H 2 0: C, 65.87; H, 6.25; N, 7.95; F, 3.5 

9. 

445 

BNSDOCItt <WO_02053534A1J_» 



WO 02/053534 



PCT/JP01/1 164.1 



Found: C, 65.93; H, 6.27; N, 7. 71 ; F, 3.45. 

mmm 105 

by>7,-4- [1- [ [7-7;M-n-2- (1 -f>h''J-;W -6-^> 
y+U"l/U;W 7tfJH - (4S) -7MD- (2S) -HDiJy^JWh 

[xs i] [7 -7)v*u-2- (i— r>HU=.;w -6-^>y^-y-yj 




C0 2 Me 



-f>FU> (0.49 ml, 4.36 mmol) &THF (20 ml) KlSfcU N.fT ^N"* 
;^-;l/^-r^y^/-;i/ (863 nig, 4.36 nmoDSiD*., 41^18181^5, 
S^(c4-75/-2-7;piiR-3-t:h*o^:>7x-;i/M XXfil' 
(1.0 g, 5.0 ■Bol)*iD^.i' f ^te^«<£70'CTlBMlft^TS. SJtSffitK-fb 
(944 mg, 1'36 mmol) ,&Jp>t, $ £ £7013 Tl 5l£Mft#?-S. 

U ^DDWA/Sii^ (10/1) Sit#£D [7-7J^o-2- '(1— f 

>FU-;i») -6^>y**+)-y*u;u] i*^ xx^ji/ (330 mg, 23 

'H-NMR (CDCI3) 6 : 3.31 (t, J = 8. 5 Hz, 2H), 3.72.(s, 3H), 3.76 (s, 2 
H), 4.33 (t, J = 8.3 Hz, 2H), 7.02 (t, J = 7. 3 Hz, 1H), 7.09 (t, J = 6. 6 
Hz, 1H), 7.23 (t, J = 8.0 Hz, 2H), 7.29 (d, J = 8. 3 Hz, 1H), 7.99 (d, J 
= 8.0 Hz, 1H). 
MS (ESI) m/z 327 (M + +l). 

446 



BNSOOCID: <WO_02053534A1_I_> 



WO (.2/053534 PCT/JP01/11641 



[IS 2] [7-yj^n-2- (l— ofv-ju) -6-^>y^ityj 



[7-7^0-2- ( i — f > F u —)]/) -6-^>y*tJVu;W m 

x^^;p (330 mg, 1.01 mmol) \zm/*? (2:1,12 ml) 
1 NNaOH (4 ml)»^.. m&X\mmm&?Z>. KfoWtZMBETFmmm£L 

T'&znmmzi n Hcis^Titteu mmmm^m&m^ *m *t 

ff^iLt [7-7MD-2- (l— r>HU-;W - 6 -^>y^ityu 

;W m (284 mg, 90*) SffifiBffttLT^ft. 
'H-NMR (DMS0-d s ) <5 :3.28 : ,(t, J = 8. 6 Hz, 2H), 3.72 (s, 2H), 4.32 (d, J 
= 8.6 Hz, 2H), 7.03 (d, J } W7.3 Hz, 1H), 7.18(t, J = 6. 9 Hz, 1H), 7.24 

(d, J = 8.1 Hz, I®, 7. 27-7:32; On, 2H), 7.95 (d, J = 7. 8Hz, 1H), 12.47 

(br, 1H). : % 

MS (ESI) m/z 313 (M + +l). 
[18 3] h^>^- 4 _ {7^y^u-2- ( 1 — f > RiJ - 

;.W -6-^>y*-th/y;H 7i^;u] - (4S) -?)\,*u- (2S) -tf 
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56 mg, 0.50 mmolK h 7 >X-4-[(4S)-7;^D-(2S)-tfP U is— ;M h^~>] 

(130 mg, 0.50 mmol), EDC HC1 (144 mg, 0.75 mm'olh HOBt (101 mg, 
0.75 mmoD^^lXhUx^JSXO.SS ml, 2.50 mmol) £DMF (4 ml) M 

^TSB&wrrso s«^*7K(ca€\ iMifjptTitu. am^^M 

0/1) ^Mh7>X-4- [1- [ [7-7;M-p-2- (l—f>FU- 

;u) -6-^>y^yu;w Tiz^w - (4s) -7.jm-d- (2s) -t° 

□ Uv-;M h + v] >-/7P^-tJ->^;i/^>^ X^f^ (279 mg, 

100%) *fa&mmthT%it. • 

'H-NMR (CDCl 3 ) 6 : 1.19-1.58 (m, 4H), 1.97-2.53 (m, 7H), 3.25 (iJH), 
3.30 (t, J = 8.8 Hz, 2H), : 3.34. (m, 1H), 3.52-4.06 (m, 8H, including amid 
e isomers and 3.69 s, lH),.i:<32 (t, J = 8. 5 Hz, 2H), 4.37 (m, 1H), 5.26 
and 5.30 (each dt, J = 54. 0," ; i 4 and -53. 2, 3.7 Hz, total 1H, amide isome 
rs), 7.01 (t, J = 7. 6 Hz/HH), 7.10 (q, J = 7. 3 Hz, 1H), 7.22 (t, J = 6. 
3 Hz, 2H), 7.28 (t, J = 7.8 Hz, 1H), 7.98 (d, J = 8. 1 Hz, 1H). 

MS (ESI) m/z 566 (M + +l). 
[IS 4] hy>X-4- [1 - [ [7 -7;M-U-2- (1 — f>FU- 

)V) -6-^>y^+h/u;i/] T-tf-M - US) -yfr-tu- (2S) -tf 
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by>7,-4~ [l- [ [7 -y)Uta~2- (1 — f>KU-;W -6-^ 
>V*DrVVM 7±7)V] - (4S) -7;|/*n- (2S) -tfDijyz;M 
F^y] ^OA^>ijM>i JLXf-A. (279 rag, 0.50 mmol) 

£ THF/^/-;U (2:1,15 ml) &£tfl N NaOH (5 ml)£j!j0;L MT?15I^W 

fcU Wffi^ B H B £MEEzi]&, 7K«fe^, Mffi^bT^S^J (210 mg, 78^) %M 

IR (ATR) v 2939, 2862, 1716, 1635, 1576, 1487, 1452, 1408 cm-'; 

'H-NMR (DMS0-d 6 ) 6 : 1.14-1.41 (m, 4H), 1.85-2. 38 (m,. 7H), 3.20 (t, J = 

9.8 Hz, 1H), 3.29 (t, J = 8.8 Hz, 2H), 3.40-4.15 (m, 6H), 4.32 (t, J = 
8.3 Hz, 2H), 4.37 (i, 1H), 5.33 and 5.41 (each d, J = 54.9 and 53.5 Hz, 
total 1H, amide isomers); 7.03 (t, J = 7.3 Hz, 1H), 7.08 and 7.11 (each 
d, each J = 6. 6 Hz, total 1H, amide isomers), 7.24 (dt, J = 8.1, 1.9 Hz, 

1H), 7.29 and 7.31 (each^F-each J = 7.8 Hz, total 2H, amide isomers), 
7.96 (d, J = 8. 1 Hz, 1H), ; 12: : 05 (br, 1H). 

MS (ESI) m/z 522 (M + +l) r 

Anal. Calcd for C 29 H 31 F 2 N 3 0 5 1H 2 0: C, 62.47; H, 5.97; N, 7.54; F, 6.81. 
Found: C, 62.42; H, 5.87; N, 7.47; F, 6.88. 

mmm 1 o 6 

4- [2- (5-7;^d-i-^5 : -;u-3-^>hu;w -6-^> 

v**tJ-v*'j;i/i rttM - (4S) -7)\,*u- (2s) -trD>j>?-;Mh 

CIS 1] 4- [ (4S) -yjb*n- (2S) -eDijyrW^y] 7 



449 

8NSDOCID: <WO_02053S3M1_L» 



WO 02/053534 



PCT/JPO 1/1 1641 



F 

N-tert-y b*^t))V#-)i>-(4S)-7)ljru-(2S)-¥uiJi;-)l*5> ;--)\/ 
(2.48 g, 11.3 mmolh h U 7x-;i/7^X7^ > (3. 56 g, 13. 6 mmoO&J:^ 
4-tFD+y7i-;i/fi XX5MM1.88 g, 11.3 mmol) £ THF (7 

0 raD'f, 7 4 /y*M>i V 7°P tf ;U X7s7\>K2.81 ml, 13.6 mmol) 

sfflrcWTT*. »t»7«, s^^^7o°c-e3P#r B m^1-^o 

A^D7h^7 7^-CT^Sb, A+t>/SKl^ (2/1 ~ 4/1) «E^«k 
0 4- [N-tert-7>^S/^;i/fc;P- (4S) -7)\,*a- (2S) -tfPU 

i/> (5o.ni)K:iMfu h.y_%i/^D»m (20 mi) ^jda, ss-ciP#^» 
□ p*;ua/^ /-;wi$i)»ttteTjftHj. ■tomm&mxmsti- h u ^at^; 

h^r^-KT^MU y*PP*)l/A/;*^y-;i/ Cl 0/1) «E^«fc D 4 - 
[ (4S) -7Mu- (2S) -kTP'Jv'XJM h^-zy] 7xXMtMpWI/ 
IXfil/ (1.89 g, 63%) S^tttfefcltbTf&fc. 

'H-NMR (CDClj) 6 : 1.90 (brs, 1 H), 1.96-2.02 (m, 1 H), 2.16-2.31 (m, 1 
H), 2.90-3.03 (m, 1 H), 3.35. (dd, J = 13.2, 20.8 Hz, 1 H), 3.52 (brs, 1 
H), 3.56 (s, 2 H), 3.67 (s, 3 H), 3.96-4.04 (m, 2 H), 5.16-5.30 On, 1 
H), 6.87 (d, J = 8.4 Hz, 2 H), 7.18 (d, J = 8.4 Hz, 2 H). 

MS (ESI) m/z 268 (M + +l). 
[IS 2] 4- [ (4S) -7)V*U- (2S) P'J v~)M r^>] v 
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CO,Me 



4- [ (4S) -7)V*U- (2S) -t°D'J>?-;M h^^>] 7x~J« 
I7f^ (1.89 g, 7.08 mnioD^J^D^A-j;!/^ (5K, 500 mg) 

£ x^y-^/« do/1, 55 mo t>, m&T~mj£<D7mT-?\mmmM7m 

[ (4S) -7JV*u- (2; : S) -b'DUyZJM b+y] y^O^yMf 

x^^;p (i.88.|%.n!) brf#£. 

'H-NMR (CDC1 3 ), mixture of and h^>X 5 : 1.23-2.16 (seri 

es of m, 10©. 2.19-2.23%, 4 H), 2.79-2.92 On, 1 H), 3.16-3.55 (serie 
s of m, 5 H), 3.65 (s, 3 H), 5.30 (d, J = 54. 8 Hz, 1 H). 

MS (ESI) m/z 274 (M + H). 
[IS 3] 4- [1- [ [2- (5-7;i/^P-l-^^;U-3_^>^ij 

;W -6-<>^it^u;i/] 7-fe^;u] - (4S) - 7 ;M-n- (2S) -tf 




COjMe 
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[2- (5-7)]s*n-i 3— r >ku;w -6-^>V > ^itv/>J 
BHK (219 mg, 0.68 mnol), [ (4S) -yjltn- (2S) - tf a U 
-Wh^>] ->^OAt^S| IXfJl' (185 mg, 0.68 mmol) 

£«fctfBDC-HCl (142 mg, 0.74 mmol) £ DMF (10 ml) 4«, HOBt (18.0 mg, 0.1 
4 mmol) £ in*., MTi8ii#HHR#-r*. Ej£fcfc;lc&jDiL Sii?;n:Ti 

smMckN- [l- [ [2- ( 5 -7;^d- i-^^-3— r> 

HU;W -6-^>\/^/U;H TttM - (4S) -7)1>*U- (2S) 
-kfnUv^k* I^>] *>^da^>;HI^ x^t-^ (334 mg, 8 

5ft) $Hfi7^7 7XiLt#h . 



MS (ESI) iu/z 579 (M*+l). 
[X@ 4] 4- [1- t S 2 — (5-7;l/^D- 1 -^^;u-3--f >HU 



4- [1- [ [2- (5-7;^D- 1 -^3^-3 -<>HU;i/) -6-^ 
> , M , /|JM 7-fe3Ml>] - (4S) -7MD- (2S)'-k°DiJy-jM 
h^->] ~>^0<M^>;HM IXfJl^ (315 mg, 0.54 mmol) fcTHF/ 

(1/1, 20 ml) &£Zt 0.25 N NaOH (10.9 ml, 2.72 mmol) 

m&rmfflmwtZo nhci t&^.M^u tnat^iA/** 



M -&-^>^*VVV)\$W^)V] - (4S) -7;M-p- (2S) -tf 
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-{CTMISU 9uu*frM*fi/-fr do/1) (260 mg, 8 

5X) ^67t^7 77ilT#fc 0 

'H-NMR (DMS0-d 6 ), mixture of amide isomers, mixture of i/X and 
X isomers, 5 : 1.53-2.60 (series of m, 14 H), 3.44-4.67 (series of m, 6 

H), 4.24 (s, 3 H), 3.22-4.45 (series of m, 7 H), 5.55-5.74 (m, 1 H), 7. 
45-7. 56 (m, 2 H), 7.83. (d, J = 9.2 Hz, 1 H), 7.91-7.94 (m, 2 H), 8.28 (d 
d. J = 2.4, 9.6 Hz, 1 H), 8.66 (d J = 2.8 Hz, 1 H), 12.23 (brs, 1 H). 

MS (ESI) m/z 566 (M + H). 

Mmm 107 

^5>XH-W-[l-[[5-^DP-'2-7^D^[(l-^^;>-3H , >/U;P*^# 

-M 75 A 7i-;W 7ii^;i/]-(4S)-7;^D-(2S)-tfD u >?-;m#;H 7 
[IS 1] l- ^ri-yv^^p^)V-{^)-y)] / ^u^u\)±--)V(D^ 



F . 



Boc 



mc**m)V (0.4 ml, 4.605 mmol) fcttft^5 t ^> (4.0n.l) - 
781C, S^^TTDMSO (0.65 ml, 9.209 mmol) fcjTFU KettfiRUTl 
5^ft^1-S. l-tert-^h^x7j;^-;i/-(4S)-7;^o-(2S)-fcfo 
U»^y-;i, (504.8 mg, 2.302 mmol) Oift^^UV (5.0 ml) j»« 

y-fV7"otf^ 7 $> (2.0 ml, 11.51 mmol) ft, -78rT*A, RU 
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'H-NMR (CDCI3) d : 1.43, 1.46 (total 9H, s, t-Bu), 2.16-2.49 (2H, m), 
3.44-3.70 (1H, m), 3.71-3.96 (1H, m), 4.17, 4.29 (total 1H, d, J = 11.4 
Hz), 5.19 (1H, d, J = 50.0 Hz), 9.55 and 9.60 (total 1H, s, CHO). 
[1*1 2] h^>^-4-[N-[l-tert-7>^v^;i'fc;i/-(4S)-7;^D-(2S)- 

F 

Boj^H-O'" 00 ^ 8 

1-ter t-7* h*i/t3)Vtf-)\r- (4S)-7;l/^D 7°d U i — )V h 7 >X-4- 

75/ iy^n^iy)^Jlt^m. X7x;U (362. 0 mg, 2.302 nimol) 

£ THF (16 ml) ■*>, 0 I CTft^tC^hU7AhU7-feh+>'^ahHU H (1. 
22 g, 5.756 mmol) &iP^-|„ P^+v^kfr jM^>lPf P^#^ 

7DP^juAT#^b, £§i : M7KM£ft]*_x, 7Pp*;i/A-*7/-;i/ (i 
0:1, v/vm-&«ttm-r3o ffltti^^iE^^^ioj^^-e^^ 

izxmmb. A+*>-imi5 1 ji/ d:i, v/v) ~ ^pp*;1/A-*7/-;I/ (1 

0:1, v/v)mfr<kV h^>7-4-[N-[l-ter.t-7>^v*;U^-^-(4S)-7;^P- 

(2S)-t°PU> ; x;M^;H7^y]->^p^ii->*;^>i? xx^;i/ 

(776. 1 mg, 94* for 2 steps) bTttfco 

'H-NMR (CDC 1 3 ) 5 : 0. 98-1.50 (total 13H, m, including 9H, s at 6 : 1.4 

5), 1.88-2.12 (5H, m), 2.13-2.30 (2H, m), 2.35-3.07 (total 4H, series of 
m), 3.43-4.12 (total 6H, series of m, including 3H, s at 5 :3.64), 5.1 

7 (1H, d, J = 54.0 Hz). 
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[xm 3] h7>^-4-[K-[l-tert-^h+'>*;UJl5-;W(4S)-7;^0-(2S)- 



h^>X-4-[N-[l-tert-yh^S/^;Ufc;u-(4s)-7j^p-(2s)-h o 0U^ 
JM?;H7$y]y^DA^>j,^>| ^ ;L , XX^;U (776.1 m g , 2.16 
5 mmol) ttWG^J-Vy (15 ml) ic^U 0"C-lrj»TK: h U X5P^7$ > 
(0.91 ml, 6.496 mmol) MJ 7;|/*D»& (0.46 ml, 3.248 mrnol) £Jn 

8IX3MU (4:1, v/v) ^#^ ; V7>;W-[N-[l-ter^ 

s) -7;kt (2S) - bf p u >*x;m 9MW - h u ?;m- o 7-fe3MP7 $;]^da 

^>*;i/#>^ ;*5M1/ IXtJI' (864.0 mg, 88%) ^ftjftttitltH 

'H-NMR (CDCI3) 5 : 0.12-2.29 (total 20H, m, including 9H, s at 6 : 1.4 
2), 3. 20-3.79 (total 8H, series of m, including 3H, s at 6 : 3.66),. 4.62 

and 4.70 (total 1H, m), 5.24 (1H, br d, J = 46.8 Hz). 
[XM 4] h^>^-4-[N-[(4S)-7;i/^n-(2S)-t°DU^x;M^;| / ]-hij^ 
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F 




H^-N"//' C0 2 Me 



h y >7-4- [N- [1- 1 er t-7* h * (4S) -7 )V* □- (2S) - tf □ U v " 

77^1/ (864.0 rag, 1.901 mmol) %i?tt-y-> (5 ml) fc^fllU 0°CTjf#T 
fc4N HCl/v^+J->(20 ml) £Jn&, ^raTrl8^W^T^>o RJM£M)£T 
bT h y >7-4- [N- [ (4S) - 7 □- (2S) - t: □ U V X ;M W - h U 

7;i/^-D7-tr^;i/75y]>'7n / \4 i it>*;i/^>m *3\>u x^fJ^Mfi 



[XS 5] h^>7-4-[N-[l-[[5-7PP- 2-7;^D-4-[(l-^^;U-3-1'> 

H |j;^;^-;W7$;] 7^-;W7ir^;i/]-(4S)-7;i/^-p-(2S)-tfp u v~ 



h^>7-4-[N-[(4S)-7;^P-(2S)-eP U yZJM^W-h WMUT^L 
WH5;]yi7 0A^>*M>i X7.x;U (486. 0 mg, 1.243 mmo 

1) , [5-7 P P-2-7 JM" P-4- [ (1-^^^-3-r > K U )Vtl)Vi$~)\>) 7 5 7] 7 x 
-iWSl (448.7 mg, 1.243 mmol) HOBt (33.6 mg, 0.249 mmol) £ D 

MF (18 ml) hUx^75> (0.26 ml, 1.865 mmol) $5&T$ EDC HC1 (35 
7.6 mg, 1.865 mmol) £JnA, ->7 P^'>;^;U^>18B#M^-r.-So £ftfflc 



..... .y 
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^5*7A^D?h^7^-i:Tisu ^^>-mm^ji a a, v/v) 

h7>X-4-[N-[l-[[5-^DD- 2-^;^o-4-[(l-^5 1 ;i'-3-r>FU 
;i/7j;i/^-;u) 75 y] 7x-;n 7-iz^;W-(4S)-7;^n-(2S)-t°o 'J i?=.ju* 
Y U 7)V^U7^)VT^ A is>7 P^*1t>#;Mf >@T y^ XXr- 
)V (736.9 mg, 85 %) LTftfc. 
'H-NMR (CDC 1 3 ) 6 : 1.45-1.72 (4H, m), 1.72-1.91 (3H, id), 2.03-2.18 (2H, 
m), 2.29 (1H, m), 2.50 (1H, m), 3.45-4.20 (total 13H, series of m, incl 
uding 3H, s at 6 : 3.68, and 3H, s at 6 : 3.88), 4.67 (1H, m), 5.33 (1H, 
br d, J = 53.2 Hz), 7. 28-7. 45 (4H, m), 7.80 (1H, s), 8.13 (1H, m), 8.30 
(1H, s), 8.52 (1H, d, J = 12.0 Hz). * 
[Jim 6] h^>X-4-[N-fl-[[5-^7PD- 2-7;^D-4-[(l-^5 1 ;U-3-r> 
K U JltlJltf ~)V) 75 7] yJ^JU] TttM ~ (4S) '-y)V* P- (2S) - tf & 'J 




h 7 >*-4-[n-[i-[[5-* □□- 2-7ji/^-o-4-[(i-^?;w3-r > f u;w&;i> 

^-;W75y]7x-^]7W;W-(4S)-7;^0-(2S)-h°DUv-;V^^]- 
hU7;^o7-fe5 i ;i/7$y]>'i7P'\^>^;^>^ X X5\>I, (30 

. 9.1 mg, 0.443 nunoO * THF (6.0 ml) fc£#U 0. 25N NaOH (6.0 ml) £Jn 
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mm<^ (51.6 mg, 20%) &&&7W7 7ZtlsT&tt. 
'H-NMR (CDjOD) d : 1.28-1.59 (4H, m), 2.06-2.21 (4H, m), 2.21-2.35 (2H, 
m), 2.35-2.59 (total 1H, m), 3.10 (1H, m), 3.78 (2H, s), 3.85-4.15 (tot 
al 5H, series of m, including 3H, s at <5 : 3.91), 4.48-4.70 (3H, m), 5.4 
2 (1H, d, J = 52.7 Hz)„ 7.27 (1H, dd, J = 8.0 Hz), 7.32 (1H, dd, J = 8. 0 
.Hz), 7.46 (1H, d, J = 8.0 Hz), 7.51 (1H, d, J = 8.0 Hz), 8.00 and 8.03 
(total 1H, s), 8.06 (1H, s), 8.14 and 8.16 (total 1H, s), 8.34 (2H, or 
s); 

MS (ESI) m/z 587 (M + +l). . 

rnmm ios 

h ? >x-4- [n- [l- [ [7-7;^ p-2- a ^;i/-3-r > h u m-q-^>v*cD- v*y 

;W7 W;W-(4S)-7;i/^-n-(2S)-t: □ 'J V-)\,^J-M 7% /] □ A : W> 
[xn 1] h^>X-4-[N-[:fo[7-7;^D-2-(l-^^;i/-3-'f >ku;W-6-^ 

>^yujw T-tr -0"h jv* d - (2S) - 1° □ u ^-;m?mw- h u 7^ 



h 5 >7-4- [N- [ (4S) -y)V^n- (2S) - tf o »J v - ;M 5=-; W - h U 7)\s* o 7-fe 
fil/jayjy^P^-tf^M^ X77MK238.7 mg, 0.726 Dimo 

i)> [7-7;^a-2-(i-^5 l ;i/-3-'r>Fu;i/)-6-^>y^ityu;WM (235.4 

mg, 0.726 mmol) HOBt (19.6 mg, 0.145 mmol) £ DMF (9.0 il) 4", 

bUX^;i-7S> (0.15 ml, 1.089 mmol) EDC HC1 (208.7 mg, 1.089 m 




Me' 
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& 1NHC1 &=fcO^TO#7Kf§^ft?§K ^ant^HJtfATttJftSL METir 

izxmmLs ^D->-mmx^jv a.i, v / V ) gft^j; o 

[ [7- 7;!/^- P-2- y Y U ;w -6-^ > v^+J-7 U ;w 7±^M - (4 

s) -7;m- □- (2S) - tf p u - h u 7;^ □ ^ 7 ]' □ a. 

^>*;^>BI IXt^ (100%) «^|-fe«tl<hbTt#fCo 

'H-NMR (CDC 1 3 ) (5 : 1. 45-1.70 (5H, m), 1.72-1. 89 (2H, m), 2.00-2.18 (2H, 
m), 2.30 (1H, m), 2.55 (1H, m), 3.50-4.17 (total 13H, series of m, incl 

uding 3H, s at 6 : 3. 67, and 3H, s at 6 : 3.92), 4.67 (1H, m), 5.32 (1H, 
br d, J = 53.2 Hz), 7.31-7.50 (5H„ m), 7.98 (1H, m),. 8. 44 (1H, m). 



IXtM 2] h^>7-4-[N-[l-[[7-7;^P-2-(l-p<^;i,-3-i'>HU;W-6-^ 

>y*^/u;w] T-fe^;w : .(4S)-7;^p-(2s)-t°p u 7s;]y. 



h^>7-4-[N-[l-[[7-7;i/^-p-2-(l-^^;i'-3~1'>HU;t/)-6-^>y++)- N / 
U )V\ 7-fe^;H - (4S) -7M P- (2S) - 1° P U v>XJM 5f ;H -bU7MD 7ir^ 
;i/75y]>-7P^-y->7j;U#>^ IXtJI' (145.8 mg, 0.211 mmol) 

£ THF (4.0 ml) 0. 25N NaOH (4.0 ml) ^l:18B#m^ 

-r^o s^^MmT^j§s^i>T#^>n^^(ciN Hci^pAT^^-r^o 

t) (36.0 mg, 30%) ^efe7t^7 7XtlT#fc 0 
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'H-NMR (CDjOD) 6 : 1.20-1.56 (5H, in), 1.92-2.57 (6H, m), 3.05 (1H, m), 
3.67-4.16 (total 9H, m, including 3H, s at <5 : 3. 94) , 4.40-4.70 (1H, m), 

5.43 (1H, br d, J = 52.4 Hz), 7.10-7.55 (5H, m), 8.11 (1H, s), 8.30 (1 
H, d, J = 8.0. Hz), 8.44 (1H, br s) ; 

MS (ESI) m/z 551 (M + H). 

mmm 109 

i-[2-[i-[[5-^7Do-2-7;u^-D-4-[(i-^^;i'-3-r > KUM^fc^r^ 

/]7x ~M T^M - (4S) -7 )VOr u - (2R) - tf □ 'J =s~)V\ JL^M -4- tf ^ U v 
[Ig 1] l-(tert-7*h^^^fcJW-(2S)-^DO^^;l'-(4S)-7J^D 



l-(ter t-7 h *Fi/tj)Vtf=.M ~ (4S) -7^0- (2S) - tf D U S^-JM 7 7 
(5.00 g, 22.8 mmol), v7 XW? U -7A (2.97 g, 45.6 mmol). HJ7*?\^7 
*77^> (6.83 ml, 27. 4 mol)&&ZtlB-& (0. 60 g, 2. 28 mmol) 

(120 ml) OtJTWRCiattflSlSl* (3.30 ml, 34. 2 mmo 
1) ISTt^o STF*I7^, R*tt*aSft"ri9I^M*J;i;80t:T9ll*Wft^-r 

§ . & e> nsaat* s> u * yjp* jb * 7 a 0 u t h ^ 7 ^ - ct»» l , 

n-^D->-mm^)U (4 : 1, v/v) »£D l-(tert-7>^5>*;^-;i/)- 
(2S)-7an^^;P-(4S)-7;^PtfDU^> (2.05 g, 46 X) *&&ffl&®£ 



F 




Boc 
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'H-NMR (CDC1 3 ) <5 : 1.50 (broad s, 9H), 2.16 (m, 1H), 2.53 (m, 1H), 3.41 
- 4.17 (m, 5H), 5.24 (m, 1H). 

llim 2] [l-(tert-7> + v*;^-;i/)-(4S)-7;^0-(2R)-tfDUv?r: 

N 
Boc 

1- ( t er t-7* h * - ;W - (2S) -7 □ □ ^ (4S) -7 MatfD'Jy> 

(2.01 g, 8.46 mmol) &J;D^>7>fl^- h U 7£ (0.83 g, 16.9 mmol) £ DMS0 
(50 ml) SO^^lBtWm^T^o Efcifc&gigtcftm **JB>L ' H* 

.f-fcT«liU n-^^t>i|ifjL (3 : 1, v/v) [l-(tert-7 
h+v^;i/^^;W-(4S)-7)^0-(2R)-t:OU Til h ~ MJ (1.67 

g, 86 »^f«llttT#fc 0 
IR (ATR) v 2250 cm" 1 ; 

'H-NMR (CDC1 3 ) 6 : 1.46 (broad s, 9H), 2.20 - 2. 43 (m, 2H), 2.59 (m, 1 
H), 3.00 (m, 1H), 3.48 - 3.75 (m, 2H), 4.22 (m, 1H), 5.25 (m, 1H). 
MS (ESI) m/z 229 (M + +l). 

ixm 3]. [l-(tert-7h^>-^;U^-;W-(4S)-7;l/^P-(2R)-fcfDU^- 
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[1 - ( t er t-7 h 3f Jltf-M - (4S) - 7 )V3r a - (2R) - tf □ U i? - ; H 7-fe h — 
hU;i/ (1.67 g, 7.32 mmol) *5«ktX0. 25N NaOH (44 ml, 11.0 mmol) 
-)V (36 ml) «K 24Ptfli0lISit§. EJ&ttSMfclfc&U iETHil 
»5n*a»S*t»#b, IN HC1 *JPATBIttK:Lfc«, Hfl&XTW 

fcT&ai. aait$i7xiii7^^y^At«iET(:WitT [i- 

(tert-7>^>-^;Pfc;W-(4S)-7;^D-(2R)-fc 0 DU ^-;WiHi(1.37 g, 7 

6 %) zn&mmtLrmz, 

'H-NMR (CDC 1 3 ) 5 : 1.47 (s, 9H), 2.16 - 2.27 On, 2H), 2.63 (m, 1H), 3.0 
2 (m, 1H), 3.43 - 3.79 0n ; .?2H), 4.34 (m, 1H), 5.23 (m, 1H). 
■ MS (ESI) m/z 248 (M + +l)...-^ 

[Xm 4 ] 2- [1- (ter t-7*> )],-$- )V) -(4S) □- (2R)-tf □ U v~ 



F 




Boc 



[l - ( t e r 1-7 h * x ; w - (4S) - 7 □ - (2R) - tf p U v - mm (1 . 
37 g, 5.54 mmol) £THF (30 ml) C'»#U Ottj|#T(:, lMt-#7>-^ 
3^!/7JU7^ Kfcifc (0.68 ml, 7.20 mmol) £?TFf*. SSTiSITfl, KMJ 
■ 3"#WJn«Bt«t1-*. EJEttS&fiKiftasu ^Tl:W*bfct, ffi&S 
W7R»T«Ufc^(C, 7Da*;i/AKTtttB. IfcffliSfclSftfciftzKifcitK 
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#-;W-(4S)-7J^D-(2R)-tiDUv-^]x^y-;l, (1.19 g, 92 » 

'H-NMR (CDC1 3 ) 5 : 1.48 (s, 9H), 1.76 - 2. 27 (m, 4H), 3.55 - 3.73 (in, 4 
H), 4.20 - 4.30 On, 2HX 5.23 (m, 1H). 
MS (ESI) m/z 234 (M + +l). 

[IS 5] l-C2-[l-(tert-yh+5/*;^n;V)-(4S)-7;^D-(2R)-tfo'J 




2-[l-(tert-yh^v^;^|i;>)-(4S)-7;^0-(2R)-. KDUS^Wx* 
(1.19 g, 5.10 irano}) -fe^> Ux^Jl/7S> (1.07 ml, 7.65 mol) ' 

ttXc^vy (50mi) izfeffih, o°c-e»T£, **>7>)V7*~)i, 

UK (0.43ml, 5.61 rnmol) £«Trs. £J&ft£Effi&Tlll#|SnjR#&, ISftiN 
• •fe«t)tbT#yt„ m*: (i.60 g) ; 4-t°^Uv>w x^;i/ 

X*t\H/ (1.20 ml, 7.48 ■noDfc.fctfgfflt* U £A (0.71g, 5. 14 mol) £7 

■tK=Mj;p (25 mi)^, LsmmmfmmTZo w^sc^l, mta 

A^aTh^77^-fcT*8U ^dd*;UA (10 : 1, v/v). 
9. l-[2-[l-(tert-^h^->7j;i/te;i/)-(4S)-7;i/^Dr-(2R)-HpU S?X 

;Wx^]-*-K^us?>*;w5>» xxx;b (831 m , u%) 
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'H-NMR (CDC 1 3 ) <5 : 1.24 (t, J = 7.1 Hz, 3H), 1.46 (s, 9H), 1.62 - 2.47 
(in, 12H), 2.83 - 2.90 (m, 2H), 3.49 - 3.93 (m, 3H), 4.12 (q, J = 7. 1 Hz, 

2H), 4.18 (m, 1H), 5. 18 (m, 1H). 
MS (ESI) m/z 373 (MHl). 
[XII 6] l-[2-C(4S)-7;^P-(2R)-tfD'J^;Hx^;i/]-4-tf^U> 5 >* 




l-[2-[l-(tert-^h^S/*,^^;i')-(4S)-7;l/^0-(2R)-t 0 aUv-;i/]X^ 
;W-4-tf^U z?>*)V#>$0€L?-)\, X7r^ (831 mg, 2. 23 ramol) 
*?V> (10 ml) IzmBL,, VtX h U y)^nmm (5.0 ml) tKXtdk. Kfo 

□-(2S)-tfou v-;Wx5=-;W-4-t°^u> 5 >*;i/^>M x^;i/ ixt^ (4 

66 mg; 77 85) ^ffii^iLTUfc. 

'H-NMR (CDCI3) 5 : 1.25 (t, J = 7. 1 Hz, 3H), 1.68-2.16 (m, 8H), 2.21 
- 2.35 (m, 2H), 2.40 - 2. 58 (m, 2H), 2.80 - 3.07 (m, 2H), 3.29 - 3.76 
(m, 3H), 4.13 (q, J = 7. 1 Hz, 2H), 4.16 (m, 1H), 5.22 (m, 1H). 
MS (ESI) m/z 273 (M + H). 

[xm 7] i-[2-[i-[[5-^DD-2-7;^n-4-[(i-^^;i/-3— r ypyfrjjjv 

75 /] 7aiX;i/]7-fe5 L ;l/]-(4S)-7JI/^-D-(2R)-tlP >J yZJl/]!^ 
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[5-£ □ P.-2-7J^P-4-[(l-^5 t ;i^-3~f > K UMM-JW7$;] 7i" 
(334 mg, 0.93 mol), l-[2-[(4S)-7;^o-(2R)-tTDU.3?-;Wx5 1 
JW-4-t^'Jy>*M>i x^ I7f^ (252 mg, 0.93 mmol), HOBt 
(25.0 mg, 0.19 mmol) DMAP (23.0 mg, 0.19 mmol) (CDMF (9.0 ml) £ 

«fctf-BDCHCl (266 mg, 1. 39 mmol) ^Jp^ ^T20B#Wffi^-T-g>o ^»7jc 

^ Pv- h ^77^-iCTi|l;;WX7 t ^-7t h >(1 : 1, v/v) gffthfcD 
l-[2-[l-[[5-^ P P-2-7;P^-p-4-[(l-^^;i/-3-f > F umm-jwts 
y ]-7 xx;i/] TttM - (4S) -y)Vtu- (2R) - tf p U - ;H x^- ;w -4- t!^'J s? 
>#;M?>B6 X^;P X*t-;], (269 mg, 47 30 ^ffeTWjXtlT 

'H-NMR (CDClj) 6 : 1.25 (t, J = 7.4 Hz, 3H), 1.74 - 2.40 (m, 12H), 2.88 
- 2.95 (m, 2H), 3.52 - 3.87 (m, 5H), 3.88 (s, 3H), 4.09 - 4.33 (m, 3H), 
5.30 (m, 1H), 7.33 - 7.45 (m, 4H), 7.81 (s, 1H), 8.14 (m, 1H), 8.30 (m, 
1H), 8.52 and 8.53 (each d, J = 11.5 Hz, total 1H). 
MS (ESI) m/z 616 (M + +l). 

8 J l-[2-[l-[[5-^ P o-2-7;i/^-P-4-[(l-^5 1 JW3-< >. H »J )V 
#x;U) 75 y] 7xx;u] 7-fe5P)l/)-(4S)-:7;i/;f p-(2R)-tfp >J s^xji/jx^ 
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i-[2-[i-[[5-^ □o-2-7;^o-4-[(i-^^-3--r > K 75 
y] 7x-;i/]7-fe^;i/]-(4S)-7;i/^-D-(2R)-t!D u ^x;wx^;K)-4-if v 

>*;i/^>M X?;i/ XXt\)1/ (269 mg, 0.44 mmol) KTHF (4.5 ml) 
0.25N NaOH (2.62 ml, 0.66 mmoD^Px, ^ST21IWjf j$T£o Kl«£M 

fl§ (HP-20, Mitsubishi Chemical) £T*jt®[U ^H#j (160 mg, 62 %) 

IR (ATR) v 3419, 2940,, .1644, 1583, 1511, 1465 cm 1 ; 

'H-NMR (DMS0-d 6 ) <5 : 1.4? - 1.58 (m, 2H), 1.74 - 2.36 (m, 9H), 2.73 - 
2.87 On, 2H), 3.41 - 3.87 (m, 7H), 3.88 (s, 3H), 4.09 and 4.20 (each m, 
total 1H), 5.32 and 5.39 (each m, total 1H), 7.21 (m, 1H), 7.27 (m, 1H), 

7.44 and 7.49 (each d, J = 7. 6 Hz, total 1H), 7.54 (d, J = 8. 1 Hz, 1H),' 

7.71 (d, J = 11.2 Hz, 1H), 8.14 (d, J = 7.6 Hz, 1H), 8.30 (s, 1H), 9.29 

(m, 1H). 

MS (ESI) m/z. 587 (M + +l) ; 

Anal. Calcd for C 30 H 33 C1F 2 N 4 0 4 0.75H 2 O: C, 60.00; H, 5.79; N, 9.33. 
Found: C, 60.08; H, 6.00; N, 9. 12. 
MMM 110 

h5>7,-4-[[(4S)-7;^P-l-'[2-(5-7^^P-2-^?^7xX;i,75y)-7-7 
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;^n-6-^>y>^/u;U7ii5 1 ;i/]-(2S)-eDUv^;u]A;ufcji,7$y]v 

[xm 1], h7>X-4-[[l-tert-yh^>^;^-;(,-(4S)-7;^D-(2S)-tf 
□ Uv-;W^;pfc;i/7^y]v^o^-tf>*.W>^ X 77;hD-& 




CO.Me 



h7>X-4-7^y^^0^1j->^;^>^ iXt^ (1.02 g, 

6.481 mmol) &£U?HJX5P;i/75> (2.26 ml, 16. 20 mmol) £DMF (20 ml) \Z 
^L, v l-tert-yh^^7^-;w(4S)-7;i/^-D-(2S)-yP'J> (1.51 g, 
6.481 mmol), HOBt (175.2 mg&,296 mmol) *5J:r^DC-HCl (1.86 g, 9.722 mm 
oD'SlDA, SffiT18RJ|BH|^f^. S*»&BHtx^T*giRL, 0# IN HC 

U ^^it>-«x^ (l:l toi:3, v/v) sfE#J;D h 7>*-4-[[l-tert-7 
h * S/*;Pal? - ;M4S) -7;M" P - (2S) - tf D U v- M % frifr- )V7 $;]->>?d 

^^yts^ym *j-)\> ixf^ a. 21 g, m) ^mntLxwc. 

'H-NMR (CDCI3) <5 : 1.03-1.20 (2H, m), 1.32H.63 (total 12H, m), 1.89-2. 
07 (5H, m), 2.23 (1H, ■), 2.55 (1H, br s, NH), 3.45-3.84 (total 6H, ■), 
4.33 (1H, m), 5.18 (1H, d, J = 52.0 Hz). 

[IS. 2] l-^>7.-4-[[(4S)-7;^D-(2S)-tfoU^-;i/]^;|,fc;U75 
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F 




h^>X-4-[[l-tert-y h*v#;PfcjM4S)-7J^D-(2S)-L°D U ' 
249 mmol) £&<ft^l/> (20 ml) l£?&fi?U YV7)l^uWm. (10 ml) £ 

e> n& mfe% ? □ □ t ^ l , ^ o □ *;i^^£ t&M#7k«& 

^T+fP^ ^OP^;i/A-^^/-;U (10:1, v/v)^^tTtttB» &tBf££ 
^'tKJSSH^ h U ^ATM, METlzmmm&LT b 5 >7,-4-[[(4S)-7;^ 

□-(2S)-t°DUv^;i/]^;pfc;i/7^y]v^PA^it>^;i/#>^ x 

'H-NMR (CDC 1 3 ) 6 : 1. 07-b ; 35%(2H, m), 1.43-1. 65 (2H, m), 1.88-2.14 (5H, 
m), 2.15-2.49 (3H, m), 3,^6-3.38 (2H, m), 3.60-3.88 (total 5H, m), 5.16 
(1H, br d, J = 53.2 Hz)?7.39 (1H, br s, NH). 

[XS 3] h7>7,-4-[[(4S)-7;^D-l-[2-(5-7;i/^D-2-^ h^y7x" 

;PT^y)r7-7;i/^o-6-^>^ityu;i'7-t5 1 ;W-(2S)-hfDU> ? x;i/]^;i/ 




±IE h 7 >7.-4- [ [ (4S) -7 JU:t P - (2S) - tf □ U v X ;W] * )17 57]y^ 
o^\^>*;|/3j?>B| X7.T-;i/.(81.5 mg, 0.299 mmol), 2-(5-7;i/ 

Xa-z-t^jvy xx;U7 5 /)-7-7;U:tn-6-^>y^-y-y*u MHH (92.3 mg, 
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0.299 mmol) *5«fctf HOBt (8.1 mg, 0.060 mmol) \Z DMF (4.0 mi) $>&tf EDC 
HC1 (86.1 mg, 0.449 mmol) *inA, »T?18l*mHft#f1 - «S. Kf£tt*lH&X 
cm& 1NHC1 *5J:MWSW7X^«^ i7j(»h'J[>A 

^n7h^77^-lltiIU ^PD^A-^^y-JP (20:1, v/v) 8t#«fc 
D h^>7-4-[[(4S)-7;l/^0-l-[2-(5-7Jl^O-2-y h^y7xrjH5 

/)-7-7;^o-6-^>y^+hyu;i/7ii^]-(2S)-ifDUv-;i.]*;i'^-^ 

'H-NMR (CDClj) 5 : 1.00-1.30 (2H, m), 1.42-1.63 (2H, m), 1.79-2.08 (5H, 
m), 2.08-2.36 (5H, m), 3.59-4.06 (total 8H, series of m), 4.59 and 4.74 
(total 1H, d, J = 9.6 Hz), 5.27 and 5.31 (total 1H, d, J = 52.4 Hz), 6. 

74 (1H, m), 6.97-7.17 (2H,:m), 7.22 (1H, m), 7.41 (1H, m), 8.01 (2H, m). 

M 4] h^>^-4-[W4|;-7;i/^D-l-[2-(5-7;i/^D-2-^h^>'7x- 

^75y)-7-7;i^D-6-^:/^ 
^-;P75 y] v7 □^\^+F>^j;t/^>^o^ 




±13, l-7>7-4-[[(4S)-7;^D-l-[2-(5-7;i/^D-2-y h^-/7i^7 

5 y ) -7- 7 ;m- □ -6-^ > y*^y u )V7 - (2S) - 1! o >j - ; n # - 
^75y]v7a^it>^;i/^>^ y^ xxfiP icthf (4.0 mi) 

0.25N NaOH (4.0 ml) *to?L. ^T7P^jf #T5 0 M^^MJET«^g 

.^Lxnzmmmzw mx^^.Mm^^mmmm. sot; kit 
mmnm^xmmm (142. 5 mg, m for 2 steps) ^^m^tvxnrco 
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IR (ATR) v 2937, 1639, 1579, 1538 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 1.10-1.45 (5H, in), 1.76 (2H, m), 1.90 (2H, m), 2.0 
4-2.50 (total 5H, m), 3. 42-4'. 01 (total 5H, series of m), 4.40 and 4.63 
(total 1H, d, J = 9.6 Hz), 5.25 and 5.34 (total 1H, d, J = 52.4 Hz), 6. 8 
9 (1H, m), 7.02-7.48 (4H, m), 7.90 (1H, m), 10.03 (1H, br s), 12.05 (1H, 

br s, C0 2 H). 

MS (ESI) m/z 559 (M + +1) ; 

Anal. Calcd for C 28 H 29 F 3 N 4 0 5 H 2 0: C, 58.33; H, 5.42; N ; 9.72; F, 9.89. 
Found: C, 58.08; H, ,5.38; N, 9.45; F, 9.59. r 
111 

h^>7 > -4-[[l-[5-^DD-2-7;i/^-D-4-[(l-^^-3-f > W )Vh )V#-)V) 
7 5 J ] 7 x -)VT±J-)V] - (4S) -7)l>jr P- (2S) - fcf □ 'J z?~)V] t3)V^~)V7^ 
J ] v 7 □ yts )Vts >m : 

ixm 1] h^>7x-4-[[l.^eH-7> + ^;Ufc;i/-(4S)-7;^P-(2S)-lf 



F 




■C0 2 Me 



h7>X-4-T^yi/S7Us\3rD->Z)J\,j$ym *^)l< X7t^ (1.02 g, 
6.481 mmol) £ DMF (20 ml) lCi^¥U h'Jx^)l'75> (2.26 ml, 16.20 mm 
ol) £^TlJP*.&o £j»£5#f*WN£> l-tert-7h*->#;i^x;U -(4 
S)-7)^0-(2S)-7°0'J> (1.51 g, 6.481 mmol), HOBt (175.2 mg, 1.296 mm 
ol) 43ctlKEDe-HCl (1.86 g, 9.722 mmol) S^^^^TlSBtW 
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X3MM1:1 -1:3, v/v) g!t#£D h^>X-4-[[l-tert-7>^v-^^fc;U- 
(4S)-7;^o-(2S)-enUv-;i/]^;^-;i/75y]v^o^it>^;^> 

K *^)V I7tJP (1.21 g, 50%) £tttttt£U-Cf»&. 

'H-NMR (CDClj) 5:1.03-1.20 (2H, m), 1.32-1.63 (total 12H, m), 1.89-2. 
07 (5H, m), 2.23 (1H, m), 2.55 OH, or s, WD, 3.45-3.84 (total 6H, in), 
4.33 (1H, m), 5.18 (1H, d, J = 52.0 Hz). 

[IS 2] h^>X-4-[[(4S)-7;^n-(2S)-fcfDU y-;i/]AM-A75 



h^>X-4-[[l-tert-7>^v-*;i/fc;U-(4S)-7;^P-(2S)-tfPU^^i 

;W*;^=;PT3y]»>^D'\^tJ->*;ujf?>ai xx5\fc (55.3 mg, 

0.148 mmol) ^.Wc^Vy (2.0 ml) fclSflfU Ot:ThU7Moii(i.O 
ml) *JD*&«, ^«^^i:2.5BtOT^1-Oo £«£MJ±T«M£ 

*£*inx.T*SJ&, 2UU*)\,k-**;-)l (10:1, v/v)jg^tCT»aj. & 
tti««*fekafflW- h U *AT?ft*ffc «ETfc»»S3cLT h z; >X-4-[[(4S)- 
7;^p-(2S)-trPU^-;i/]^;^-;P75y]^^DA^>*;p#>^ / 



F 
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'H-NMR (CDClj) 6 : 1.07-1.35 (2H, m), 1.43-1.65 (2H, m), 1.88-2.14 (5H, 
m), 2.15-2.49 (3H, in), 3.06-3.38 (2H, in), 3.60-3.88 (total 5H, m), 5.16 
(IH. br d, J = 53.2 Hz), 7.39 (1H, br s, NH). 

[lH 3] h7>7,-4-[[l-[5-^DD-2-7;i/^-p-4-[(l-^^^-3-f>KU 
MjVf - M 75/] 7 x - )V7tt)V\ - (4S) -7M P - (2S) - tf P U S J ~)V\ jl 




N y.Hi..^^-C0 2 Me 



±12 h 7 >X-4-[[(4S)-7;^D-(2S)-tfD U V-)V\ii)V^~)V7^h 
Us\^yts)V$yW *=5~p XXtMV (40.4 rag, 0.148 mmoK 5-^00-2-7 
;U^-D-4-[(l-^^-3--r ^.|g;i/*;^-;l/)7$y] :7x-;i/ftgK53. 6 mg, 
0.148 mmol) *3«tOf 1-HOB.t CO mg, 0.030 mmol) £ DMF (2.0 ml) izmB 
U EDC HC1 (42.7 Dig, 0.223 mmol) &JD;^ gi&T18B# mM^t^o 

«x^;i/T^b, ^n^niM^iN hci ^=tOT?oaw7jc^^^ it 7 j<^ 

^^*,^A^PVK^^7^-tCTlti^L, ^□□Tjsjl/A-^^y-^ (10:1, v 
/v) h^>X-4-[[l-[5-7 O D-2-7;^P-4- [(1-/^-3-^ >HU 

;i/^;u^-;W7 5y]7x-;i/7W;i/]-(4S)-7)U^p-(2S)-if pu^-;I/]^j 
jl/«75;]y^D^1r>M*>®! IAr^ (62.0 mg, 68* fo 

r 2 steps) ZtitMSTtfry 7 7, t LTtffc, 

'H-NMR (CDCI3) a : 1.00-2.32 (total 12H, series of m), 3.45-4.07 (total 
11H, series of m), 4.55 and 4.71 (total 1H, d, J = 10.0 Hz), 5.26 and 
5.29 (total 1H, d, J = 52.8 Hz), 7.27-7.45 (4H, m), 7.79 (1H, m), 8.12 
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(1H, di), 8.29 (1H, m), 8.54 (1H, dd, J = 12.4 Hz). 

[Xm 4] h7>7>-4-[[l-[5-i7nD-2-7MD-4-[(]-^?JH-f > K U 
Jltl - )V) 7 5 J ] 7 x ~ JU7 ± ^) I] - ( 4S ) - yj\,# p- ( 2 s) - h° O U 




h ^ >z-4-[[i-[5-^ □ p-2-7;i/^o-4-[.(i-^^;i/-3-< > H u;iob 
JWT5yj7x-;P7^;W-(4S)-7;^o-(2S)-HoUv^;W*;ufc;i,7 
^/]i/?us\*+}->*)l#>m. ^fJUXr^ (62.0 mg, 0.101 mmoO HTH 
F (1.5 ml) 43 0.25N NaOH (1.5 mDSJp^, i^T6B#^M£hr3o EJ&Jfc 
$Mj±TiC^g4bT#^^M{ClN HCl^Jn^T^fnU flrffligllSMjE 
*m 50t:TMJ£^€ : X^^ (56.3 mg, 93» 'Sefi7^777 

'H-NMR (DMS0-d 6 ) 5 : 1.11-1.42 (4H, m), 1.74 (2H, m), 1. 89. (2H, m), 2.0 
5-2.52 (3H, m), 3.37-4.01 (total 8H, series of m), 4.40 and 4.64 (total 
1H, d, J = 10.0 Hz), 5.25 and 5.36 (total 1H, d, J = 52.4 Hz), 7.16-7.95 

(total 6H, series of m), 8.15 (1H, d, J = 8.0 Hz), 8.31 (1H, s), 9.31 
(1H, m), 12.05 (1H, s, C0 2 H). 

MS (ESI) m/z 601 (M + +1). 
UMM 112 

h ^ >x-4-[[i-[3-^ □ o-4-C(i — r 73v V-)WM-)i)7$ ;]7 X -^ 
7*?>Vh (4S)-~7;^D-(2S)-t° o u v -;.!/] Aiu* - JU7 5 y]v/7 a^-b- 
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[IS 1] h7>7>-4-[[l-tert-7*h^x^;U^-j^(4S)-7;i/^-n-(2S)-t: 0 



o 

h 7 >7-4-75 ; DA+1j->^Jl/^>i X7rJ^ (1.02 g, 

6.481 mmol) £DMF (20 ml) fc»#U h »J x?;U75>. (2. 26 ml, 16.20 mmo 
1) ttmWtfrZo &l&mz\-ieii--7Y*z/ft)Vf-)\, -(4S)- 

7;i/^o-(2S)-7°oU> (1.51 g, 6.481 mmol), HOBt (175.2 mg, 1.296 mmo 
1) ££tfEDC-HCl (1.86 g, .-9. 722 mmol) £j)Q*., EJ^£Jfc&£fiTM8i#IHJit 

wt%, Kj^m^m^mm^jvx^Mv.- cn&iN hci *±txfiMw*» 

5P^ (1:1 -1:3, v/v) h 7 >7-4-[[l-tert-7 h*->#;Ufc;i/-(4 

s)-7;^o-(2S)-k°PUv-;W^;^-;i,T5y]v7DA^ij->^;^>m 

IXf ^ (1.21 g, 50*) »tLT#^ 
'H-NMR (CDCI3) <5 : 1.03-1.20 (2H, m), 1.32-1.63 (total 12H, m), 1.89-2. 
07 (5H, m), 2.23 (1H, m), 2.55 (1H, br s, NH), 3.45-3.84 (total 6H, m), 
4.33 (1H, m), 5.18 (1H, d, J = 52.0 Hz). 

[IS 2] >^>7;-4-[[(4S)-7;^D-(2S)-t: 0 PU> ? x;W^j^x;l/75 
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F 




h^>X-4-[[l-tert-yh^v^j;^-;i/-(4S)-7;i/^P-(2S)-b:n Uv 5 " 
Mft)V#-)VT^;]*s9u^irV.yti)Wym. ixf;i/ (1.21 g, 3. 

249 mmol) ^Mt^Vy (20 ml) t||U or.T h U 7;^DKm(10 ml) 

in*., s^-&i^$:^T3. 5 M»-r Kfom£mzMj£T\zmmz'g£; 
)v $ j -)v a o : i , v/v) m&mzxmm. mmm^ mmm* b u 7 at 

Mi±T«$g£ LT h 7 >X-4- [ [(4S) □ - (2S) - tf O U V~ 

vxmc *fc&m±zn&£tmmT% z.ttz< &<DK&\zm wc. 

'H-NMR (CDC1 3 ) 6 : 1.07-1,% (2H, m), 1,43-1.65 (2H, m), 1.88-2.14 (5H, 
m), 2.15-2.49 (3H, m) , 3,.06-3. 38 (2H, m), 3.60-3.88 (total 5H, m), 5.16 
(1H, br d, J = 53.2 Hz)," : 7.39 (1H, br s, NH). 

ELM 3] h7>*-4-[[l-[3-^on-4-[(l-< U-MM-;i/)75 

y] 7^-;i/7-k^;W-(4S)-7;^o-(2S)-t:o u y^]^j^;v75/] ~> 




±IB h ^ >X-4- [ [ (4S) - □- (2S) - 1° □ W-)V\j])V#-)V7 5 /] ->7 
P^U->*JUjS>K *?)\, X^fJl/ (80.6 mg, 0.296 mmol), 3-7on-4- 
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[(HV*y U — ;P*JU#-;W7$/]7xn;Hffl6. (100.9 mg, 0.296 mmol) 
£«fctfl-HOBt (8.0 mg, 0.059 mmol) £ DMF (4.0 ml) K»fi¥U' EDC HC1 (8 
5.1 mg, 0.444 mmol)£Jn;L ^TlSPfPeTOTtSo KJSttSftKx^PT!* 

h^77^-fcTf»«U ^DD*M-^^;-;i/ (20:1, v/v) 0 h 

7>7-4-[[i-[3-7dd-4-i;(i— rv*/ U-;i/*M-;0 75y]7x-;i/7 
■t^W- (4S) --7 □- (2S) -tfa u s; - *M-;v7sy]^o ^\*-tf-> 

*;^>Bfe X7tJ1/ (172.1 mg, 98X) fct&JRfci kT^fc. 

'H-NMR (CDC 1 3 ) 6 : 0.98-1.23 (2H, m), 1.43-1.65 (2H, m), 1.88-2.10 (6H, 
m),.2.24 (1H, m), 3.52-4.06 (total 8H, series of m), 4.52 and 4.74 (tot 
al 1H, d, J = 9.6 Hz), 5.26 (1H, d, J = 53. 3 Hz), 5.96 and 6.32 (total 1 
H, d, J = 8. 5 Hz), 7.24 and' 7. 28 (total 1H, s), 7.39 and 7.44 (total 1H, 
s), 7.74 (2H, m), 7.89 ($&p)., 8.59 (1H, m), 8.66 (1H, d, J = 8. 0 Hz), 
8.71 (1H, d, J'= 8.4 Hz), ; 9:70 (1H, d, J = 8.4Hz), 11. 03 and 11. 07 (to- 
tal 1H, s). ' <% 

IXU 4] ^>7s-4-[[l-[3-7on-4-[(l--f 7*7 u-;p*;u#-;W75 
A 7xn;P7-fe3^]-(4S)-7;U;f D-(2S)-kfD u *M^7$/]y 
77 □A^1j->;frJl/^>^©£-j& 




h 7 >7-4- [ [1- [3-7 □ D-4- [(KV+y U - ;i/*"JU# - 7$;]7xZ 
;i/7-fe5 t ;W-(4S)-7;P*D-(2S)-fcfn U V-Mti)\,i£-)\,T^ 7] 
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XXt-)U (172.1 rag, 0.289 mmol) fCTHF (4.0 ml) £ 
<ktf o.25N NaOH (4.0 ml) £Jn;L MUXimffiMftTZo KfomZffiBETlZ® 

^cxm&^mbxmmm (147.5 mg, m) ^j^yTxtbxmzo 

IR (ATR) v 2940, 1652, 1517 cm" 1 ; 

'H-NMR (DMSO-d^ (5 :1. 11-1. 44 (4H, m), 1.76 (2H, m), 1.90 (2H, m), 2.0 
7-2.62 (3H, m), 3.40-3.99 (total 5H, series of m), 4.41 and 4.61 (total 
1H, d, J = 9.6 Hz), 5.26 and 5.34 (total 1H, d, J = 53.3 Hz), 7.23-7.96 
(total 5H, series of m), 8.09-8.27 (3H, m), 8. 67 (1H, d, J = 5. 6 Hz), 9. 
32 (1H, d, J = 8.8 Hz), 10.83 (1H, s), 12.05 (1H, br s, C0 2 H). 

MS (ESI) m/z 581 (M* +1) ; 

Anal. Calcd for C 30 H 30 C1FN 4 0 5 0.75H 2 O: C, 60.61; H, 5.34; N, 9.42; CI, 
5.96; F, 3.20. ';-r 
Found: C, 60.50; H, 5. 3JL;--X.. 9.24; CI, 6.09; F, 2.95. 

MMM 113 ._. • / 

4-[[i-[[5-^ o P-2-7;^ : p-4-(i-^^-3-i- > F u;^;^-;U7$ J) y 

x-;i/]7-k^;H-(4S)-7;i/^D-(2S)- fcfoU y-JWjjJ^zjW-i-h^7y 

[Jim 1] 4-[[l-[[5-^7 n P-2-7^tO-4-(l-^^H-^ > H ij ^ j^- 
)VT 5 / ) y x -JV] 7±?)V]- (4S) -7 U - (2S) - tf O U S?-)V] ti )V^~ 




Me 
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[5-£ o □-2-7;^D-4-(i-^^;p-3-r > h u;^;^-;w75 /) 71- 

;W tttt (300 mg, 0.832 mmol) 4-[[(4S)-7;^.0-(2S)- tf □ U 

;W^7Mr^]-l-t^7y« x^fil' (300 mg,. 1. 10 mmol) £ 

DMF (10 ml)ti§fi?U EDC HC1 (239 mg, 1.25 mmol), DMAP (cat. )&<££/ HOB 

t mmm^M^ muT»nmm%t&?z>o kmc* ooo mo^jnAgt^x 

-<-(CT)flSb> 2UU*)V2±-*? (20:1) gftfr £ 0 4-[[l-[[5-7 P 

P-2-7;i'^D-4-(l-^5 : -;i'-3-'1' > H UMM-;P7$/)7i^l/] 
;W-(4S)-7;!/^-D-(2S)- \inVi?-)V}ft)VTS-)V\-\-\i^7V~)VWm * 
J-)V IXfJl' (419 mg, 82%) fc&fi&^i: LT#fc. 
'H-NMR (CDC1 3 ) d : 2.04-2.62 (series of m, 6 H), 3.23-4.14 (series of 
m, 16 H), 4.76-5.39 (m, 2 H), 7.32-7.52 (m, 4 H), 7.79 (s, 1 H), 8.12 (d 
d, J = 9.3, 5.1 Hz, 1 H),.^-29 (s, 1 H), 8.47-8.51 (m, 1 H). 
MS (ESI) m/z 616 (M + H). 

[ii 2] 4-[[i-[[5-^fc-2-7;v^p-4-(i-^^;w3-i'>F'j;i'*;i/fc 

;i/7Sy)7xr.;i/]7-t5 1 ;H-(4S)-7^^-P-(2S)- tfPU-7n^]^;U#n 

ji/]-i-tf^7y-;vii©^ 



4-[[i-[[5-7 p p-2-7;p^-P-4-(i-^^;w3-r > f u;i/*;i/^-;i^75 /) 
7 x ~M 7±^M - (4S) -7;^ p- (2S) - tr p U v - ;H # - ;M -1- fcf^5 
P<3MU XXtMU (410 mg, 0.666 mmol) \Z THF (10 ml) &£Z$ 
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0.25 N NaOH (5.3 ml, 1.33 mmol) SrjDx., ^T-15B#P5ji^-r§ 0 TO^Cjjc 
(50 mDZMX, 1 N HCl-c'^fD^ 203! •>? nnfr.frA-*? y-MB^m (2 x 1 

oo mi) Kx&tBo m^mmjmm^^f^y^Ax^m^ mE.r\zmm^ 

LTgfH#7(240 mg, 60S!) $lfi7^7 7X<hL-T#fc. 
'H-NMR (DMS0-d 6 ). 6 : 2,00-4.11 (series of m, 19 H), 4.92 and 5.21 (d, J 
= 9.8 Hz, each, total. 1 H), 5.31 and 5.45 (m, each, total 1 H), 7.20-7. 

30 (in, 2 H), 7.41 and 7.5.2 (d, J = 7.8 Hz, each, total 1 H), 7.56 (d, J 

= 8.3 Hz, 1 H), 7.72 (d, J = 13.0 Hz, 1 H), 8.16 (d, J = 7.8 Hz, 1 H), 

8.31 (s, 1 H), 9.31 (s, 1 H). 
MS (ESI) m/z.602 (M*+l); 

Anal. Calcd for C 29 H 30 C1F 2 N S 0 5 3. 75 H 2 0; C, 52. 02; H, 5.64; N, 10.46. 
Found: C, 51.59; H, 5.25; N, 10.13. * 
nmm 1 1 4 '■•.>■ 

h?>Z-4- [1- [ C2,# r (2-^DP7x-;i/T5/) -7~7)l^U- 
6-^>y+^/U;i/] 7%£M\- <4S) -7)V*U- (2S) -tfQUv 

[I*§ 1] h7>7-4- [1- [ [2- (2-^n07xrjV7$;) -7 
-7)l*U-6-OV*D-Vy)l<] 7tt)V\ - (4S) (2 
S) -tfou^xJM ->^o^u->^;^>^ xxt-;k& 



[2- (2-^DD7i-jl/75/) - 7-7;i/^D- 6 -^>^-y-7U 

479 




BNSDOCID: <WO_02053534A1_I_> 



WO 02/053534 



PCT/JPO 1/1 1641 



M tjftg (100 mg, 0.369 mmol), h?>X-4- C (4S) b*~s- 
(2S) -k'DiJyZWh^y] '>^D^lJ->*;i/Ji?>BS I7f 
)V (118 mg, 0.369 mmol), EDC HC1 (106 mg, 0.554 mmol), HOBt (75 mg, 0.55 
4 mmol) &=fcl*> Ux^;i/75> (0.26 ml, 1.85 mmol) £ DMF (3 ml) 4 1 , ^ 
iaT-140t«^T^o K^^7K7j<^a^\ IMX5P;MCT$I±}T§. «&tB&£ 

^A/7irh> (10/l,v/v)ffiShfcb>7>*-4- [1- [ [2- (2-^PO 
7xxj|/75/) -7 -7;i/^n-6-^>V++)-yu;H 7ir>;W - (4 
s) -*h*i/- (2S) -t!PU5?ii;MK^>] v^o^-y->*.^>m 

*=f-)V XXrJl/ (151 ng,.71tt ^IfiitfjtLTUfc. 

'H-NMR (CDC1 3 ) <5 : 1.14-1.68 On, 4H), 1.92-2.36 On, 6H), 3.21-3- 29 (m, 
1H), 3.30 and 3.33 (each s; total 3H, amide isomers), 3.45-3.61 On, 2H), 

3.64 and 3.67 (each s, t^fet, 3H, amide isomers), 3. 71 (s, 1H), 3.74-4.06 

On, 5H), 4.21-4.37 (m, 1KD,' 7.04 (t, J = 7.6 Hz, 1H), 7.14 (t, J = 7. 1 
Hz, 1H), 7.24 (d, J = 6. 6%, 1H), 7.36 and 7.41 (each d, J = 7. 8 and 8. 
1 Hz respectively, total 2H, amide isomers), 7.58 and 7.65 On and br, to 
tal 1H, amide isomers), 8.52 (d, J = 8.3 Hz, "1H). 

MS (ESI) m/z 574 (M + +l), 576 (M + +3). 
[IS 2] b?>7>-4- [1- [ [2- (2-^DP7xx;W7^y) -7 

-^>y*+ry>j;i/] JttM - (4S) -Xh*->- (2 
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h?>Z-4- [1- [ [2- (2-^DD7xZjk75/) -7-7;M"0 
-6-^>y**+ry*y;U] T^J-M - (4S) -^h^x- (2S) -tfo'J 
^^">] ^2W\tt>%jVtf>m IXf^ (151 mg, 0.2 

63 mmol) £ THF/^/-;i, (2:1,6 ml) m^mzmML. 1 N NaOH (2 ml)£ 

jpa> ^Ti8B#ra^T^>o K!tM^mj£T\zmm^vxn^nmmz\ 

^*+r>T0#{b£i*iM/ (80 mg, 54*) £&E£a»£LT#fc 0 
IR (ATR) v 3406, 2937, 2864, 1697, 1639, 1593, 1572, 1446 cnf 1 " 
'H-NMR (DMS0-d 6 ) 5:1.11-1.41 (in, 4H), 1.82-2.21 (m, 7H), 3.19%, 1 
H), 3.22 and 3.25 (each s,:>notal 3H, amide isomers), 3.28-4.31 (m, 8H), 
7.03 and 7.06 (each t, -eaeh% v .= 7.8 Hz, total 1H, amide isomers), 7.15 
(dd, J = 7.8, 3.2 Hz, 1H) 7: 24 (dd, J = 7.8, 1.0 Hz, 1H), 7.42 (dt, J = 
.6.6, 1.0 Hz, 1H), 7.54 (Id, J = 8.1, 1.0. Hz, 1H), 8. 05 (d, J = 7. 6 Hz, 
1H). 

MS (ESI) m/z 560 (M*+l), 562 (M + +3) ; 

Anal. Calcd for C 28 H 3 ,C1FN 3 0 6 0.5H 2 0: C, 59.10; H, 5.67; N, 7.38. 
Found: C, 59. 10; H, 5.65; N, 7. 20. 

%mm 1 1 5 

h^>x-4-[i-[[5-^DD-2-7;i/^-o-4-(i-^^;i/-3--i'>HU;i/^;i/^-;P7 
5y)7x-;W7iz^;W-(4R)->. h*v-(2S)-h°ay b*i/]is$n^ 

[xm 1] . h7>X-4-[l-(tert-7*h^>-*;|,fc;U)-(4R)-^ (2S)- 
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a 



Boc 



3V4k*^)l (436 1, 7.00 mmol)^^Oth^>7 > -4-[l-(tert-7 f h^v'* 

;i/fc;i/)-(4R)-^ h^i/-(2S)-ePUv-;M b=^>] v-^D^-y->*;u^> 

^(500 mg, 1.40 mmol£ DMF (10 ml) OrT^T^Jc^t^ h 'J £ 

A (112 mg, 2.80 mmol) fCjjD^S. fclfcM&MZm^T?m?mmftWi, 
Klfcmzyk (50 ml) SH£x5=-;i/ (200 ml) fCT^tB-T-S, $M£^fD 

«7jc (2 X ioo ni)«5#, *$7K«T^'>^A-e^m> m!£y\zmm^ 

U ^DD^Mi^ (10:1) y»J;D N^>X-4-[l-(tert-7>^i/ 
*;i/#n;W-(4R)-^ h^v-% 7 t°p U 2>x;M h^>] p^tr^;^ 
>K IXfJb 04r ; mg, 85%) S*lfiilM**£LT#fc. 

'H-NMR (CDC1 3 ) 5 : 1.24% 2 H), 1.46 (m, 11 H), 2.01-2.26 (series of 
ni, 7 H), 3.19-4.11 (series of m, 13 H) ; 

MS (ESI) m/z 372 (M + +l). 
IXB 2] h7>X4-[l-[[5-^DD-2-7;i/^D-4-(l-^5 1 ;l'-3-r> KU;i/ 

^;^-;i/75/)7x^;H7-fe^;u]-(4R)-^ h^'>-(2S)-eaU> ? r.;i/^ h 
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h 7 >X-4- [1 - ( t er t-7 h * i/fi - )V) - (4R) h * (2S) - tf P U 5? - 
Wf+y]->^D^>jj;^>i x*5^ (440 mg, 1.18 budo 

1) \Zi?ttV> (10 ml) £«fctf 4 N HCl/v^-^> (10 ml) Efcfcfcjjn*., 
MT15«PMJWM"*. R^£«a=Tfc*i«gi. #£>n&@M£DMF (10 
ml) fccktf hl)X3MU75> (821 m 1, 5.90 nmol) fci^fllU [5-7DD-2-7 
;^D-4-[(l-/5 1 ;H-f > K ij j^MzJW 75 /] 7i^W»i (426 mg, 
1.18 mol). EDC HC1 (304 mg, 1. 77 minol)£ e fctf HOBt (239 mg, 1.77 mmol) 

*M7i, ^UT'ismmmwrzo Kmrnzmtx-j-^ ooo mo h 2 o do 

0 ml)£Jn*., lfl&x^;n£#8rrs. Cift£i&ft£Jfi7fc (2 x 100 ml)ft 

^£^£#^A7D^h7^7^-CX*itigU ^on^A-Wx^;!/ 

(2:1) ^ctO h^>X4-[l-[[5-^DD-2-7;^D-4-(l-^^;U-3-<>HU 

^;i/^Xjl/75y)!7xx^]7ir5 1 ;W-(4R)-^h^^-(2S)-lfoUi?x;M 
h^v]^n^+h>^;i,^|| I7t;V (401 mg, 55X) 

'H-NMR (CDC1 3 ) <5 : 1. 08-1: 28 (m, 2 H), 1.31-1.59 (m, 2 H), 1.93-2. 28 (s 
erles of m, 7H), 3.10-4.33 (series of m, IS H), 7. 34-7. 44 On, 4 H), 7.8 
2 (m, 1 H),8.14 (m, 1 H),-8.30 (s, 1 H), 8.48-8.53 (m, 1 H). 

[Ig 3] h7>X4-[l-[[5-^DD-2-7;i/^-p-4-(l-^^U-3-i'> HU.^ 
*;i/fc;P75/)7x-;|/]7-fe^;i/]-(4R)-^ h^v-(2S)-t°D'Jv-;i/^ h 



OMe 
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7k;)7x.-M7-t? : M-m-X h^>-(2S)-t°D'Jx-;M h + vjv^D 
A^-tf>^;i/^>M j>WU iXf^ (400 mg, 0.651 mmol) £ THF (5 ml) 
tefcfofU 0.25 N NaOH (5.2 ml, 1.30 nimol) £#0*., I5IS#PpTO£T3o EJfc 
«*1 N HC1 (lOO ml)ta^ t7UU-fc)Vl±-*$.;-)V (5:1, 2 x 100 ml) 

1±&„ tfffltt£l&ttJEa& *ffi4BftbT#JB» (247 mg, 63%) SjSfiJt^ 

'H-NMR (DMS0-d 6 ) 5 : 1.09-1.40 (series of m, 4 H), 1.83-2.18 (series of 
m, 7 H), 3.19-4.30 (series of n, 15 H), 7.19-7.29 On. 2 H), 7.41-7.45 
.... On, 1 H), 7.55 (d, J = 7.8 Hz, 1 H), 7.67-7.71 (m, 1 H), 8.14 (d, 1 = 7. 
8 Hz, 1 H), 8. 29 (s, 1 H) ,r 9. 31 (s, 1 H). 
. . MS (ESI) m/z 600 

Anal. Calcd for C 3I H 35 G1F.N 3 0 6 -0. 5H 2 0: C, 61.13; H, 5.96; N, 6.90. 
Found: C, 61.10; H, 6.06; N, 6.64. 
116 

hy>X-4- [1- [ [5-i?DD-2-7MD-4- (1-^^-3- 
OHU^Mfc^i/) 7i-JH' yt^JW' - (4S) -^h^y - 
(2S) + 5s9w\tt>*J)Vtf>Wi: 

[Ig 1] h^>X-4- [1 -tert-7*h^v^;^n;l/- (4S) h 

+5/- (2S) - tfou y-;w h^->] '>i7DA^>*;u#>m >wu 

MeO 

boc 
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byyx-4- [1 -tert-yK^^;ufc;U- (4S) -hKn^y- 
(2S) -t!DiJy-jM^->] '>^P'\+*>*;PjS>B8 IXt 
;i/ (600 mg, 1.68 mmol) £ DMF (12 ml) il^il, ^H^sTR 0*CTffi^T 
MJ £A (60XJfttt) (134 mg, 3.36 mmol) .fcitfa^t;*^ (0.2 
1 ml, 3.36 mmol) ^D^.5 0 £«£S^1?14P# P«afiM£jg, Wx 

h^^^-r — [Biotage f Iush-chromatography systems, KP-SIL 32-63 n 
b, 60A, n-A^>/iSif^ (4/l)].fcT*»«LT h^>X-4- [1-ter 
t-7> + >-^^#-^- (4S) (2S) -k'DUy^Mht 

->] ->^D^w>^jj^>i x^x;u (so mg, sx, «#sd *m 

'H-NMR (CDClj) 6 : 1. 17-U : 3t; v (m, 2H) , 1.39-1.52 (m, 10H), 1. 57 (s, 2H), 
1.95-2.12 (m, 4H), 2.19. ; (d; J = 13.4 Hz, 1H), 2.26 (t, J = 11.2 Hz, 1 

H), 3.23 (m, 1H), 3.30 (s,' 311), 3.31-3.63 On, 3H), 3.66 (s, 3H), 3.67-3. 

81 On, 1H), 3.86-4.03 (m, 2H). 
MS (ESI) m/z 372 (M + +l). 

[IS 2] h?->7>-4- [ (4S) -^h^>- (2S) -fcfPUi^x;M 

MeO 

H 

h7>^.-4- Cl-tert-^> + i/Jj;>fc;P- (4S) h*~>- (2 S) 
-If P'J y'JM h+;>] 2/^D^+-*J->*;i,#>tt xxfJP (50 m 
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g, 0.135 mmol) ^.Wc^Vy (5 ml) tdgflfU HJ7;M"dBf"K (0.5 ml) 

1 N NaOH SJPATT^Utttb, ^fb^l/^CTtttti-f 3o &tBU££i&fa 
MzKBSK^" h U "7 ATttftSt WETCSttte UC h 7 >7> - 4 
- [ US) -^h^F->- (2S) -tfDU h*->] ^i70^t>* 

j*?^ (59 g, ioo %) lt#£. 

•H-NMR (CDClj) <5 : 1.22-1.57 (m, 5H), 1.96-2.20 (m, 5H), 2.32 (m, 2H), 
3.33 (s, 3H), 3.34-3.57 (m, 3H), 3.66 (s, 3H), 3.67-3.81 (m, 2H), 3.94 
(m, 1H), 4.11 (m, 1H). 

MS (ESI) m/z 272 (M'H). 
IXU 3] h7>7-4- [1- [ [5-^DD-2-7MD-4-.(l- 

r>HU;^;wfc;i/75 7) 7x-;H 7-fe5P;n - Us) - 



OMe ■ 




[5-^DD-2-7Mo-4-[(i-^5 : ;h3-'f > H U 75 7] 7x - 

(49 mg, 0.135 mmol), K^>7n-4- [ (4S) -*Y*zs- (2 
S) -tniJ7zjMb+y] s s2u^1t>%)Vtf>m. ^f)l/ lXf)l/ (5 
9 mg, 0.135 mmol). EDC HC1 (39 mg, 0.203 mmol)> HOBt (27 mg, 0.203 mmol) 
*5«fctf HJX3MU75> (94m 1, 0.675 mmol) £ DMF (2 ml) «K gfiT?20l$ 

486 

BNSDOCID: < WO__02053534A 1 Jj> 



WO 02/053534 



PCT/JP01/1164I 



(i -^?;i/-3— r>Fu;^;i/fc^75/) 7x-;i/| - (4 

S) -^^y- (2S) -lfPUv-;Mh^v] ^^D^^j^>| 
JiXf-Jl (117 ig, 100 X) £3t&ift##f£ LT#fc. 

'H-NMR (CDC1 3 ) 6 : 1. 25 (m, 2H), 1.46 (m, 2H), 1.94-2.14 (m, 5H), 2.19- 
2.14 (m, 5H), 2.19-2.33 (m, 2H), 3.25 (m, 1H), 3.30 and 3.33 (each s, to 
tal 3H, amide isomers), 3.46-3.61 (m, 3H), 3.64 and 3.66 (each s, total 
3H, amide isomers), 3. 67-3.86 (m ,3H), 3.88 (s, 3H), 3.95 and 4.00 (each 

m, total 1H, amide isomers), 4.21 and (q and m, J = 7. 1 Hz, total 1H, a 
mide isomers), 7.30-7.46 (m, 4H), 7.80 (s, 1H), 8.14 (d, J = 5.6 Hz, 1 
H), 8.29 (s, 1H), 8.48 and 8.51 (each d, J =.9.3 and 9.5 Hz respect ivel 
y, total 1H). •.>• 

MS (ESI) m/z 614 (M + +l),-,-|l6 (M + +3). 
[I@ 4] H7>7-4-Dl-- [ [5-^OD-2-7)^P-4- (1 - 

^^-3-^>HU;i/^;i>fc;i/T5y) 7x-;n 7-tr?;i/] - us) - 

*h*zs - (2S) -t'D'Jy-JMh+y] □^+r>^;i/^>^©^ 



OMe 




'"•^^-C0 2 H 



h-7>X-4- [1- [ [5-^DO-2-7;i/^D-4- (1-^^)1-3 

— f >Ku;^;^-;ut5/) 7x-;n 7_-fe?;w - (4s) -xh^> 

- (2S) -k'Q'Jy-JMh+y] ~>7 □^+f">^ )^>M X7 
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(117 mg, 0.135 mmol) \Z THF/ ^9 J —J]/ (2:1, 6 ml) ] N NaOH 

(2 ^T'lmmmwtZo km^metcmslt, mmz 

4b [78 mg, 96!S (3 steps)] t UTt#fc„ 

IR (ATR) v 3423, 2937, 1701, 1664, 1626, 1587, 1522, 1402 cm"'; 

'H-NMR (DMS0-d 6 ) 6 :l.l2-l.42 (m, 4H), 1.82-2.19 (id, 7H), 3.23 and 3.2 
6 (each s, total 3H, amide isomers), 3.44-3.83 (id, 5H), 3.89 (s, 3H), 3. 
94 and 4.25 On and q, J = 5. 8 Hz, total IH, amid isomers), 4.03 (br, I 
H), 7.22 (t, J = 7.3 hz, IH), 7.27 (t, J = 6. 8 Hz, IH), 7.42 and 7.45 (e 
ach d, each J = 7. 6 Hz, total IH, amide isomers), 7.65 (d, J = 8. 1 Hz, l 
H), 7.68 and 7.70 (d, J = ll. 2 and ll. 0 Hz respectively, total IH, amide 

isomers), 8. 15 (d, J = 7. 8 Hz, IH), 8.31 (d, J = 2.2 Hz, IH), 9.31 (s, 
IH). ' ; v 

MS (ESI) m/z 600 (M*H),-ik (M 4 +3) ; 

Anal. Calcd for C 31 H, 5 CIFN 3 6( p. 8H 2 0: C, 60.59; H, 6.00; N, 6.84. 
Found: C, 60.60; H, 5 if 7 ; N, 6.74. 

mmm 117 

hy>X-4- [ (4S) -7'JP^-l- [ [5-^DD-2-7MD- 
4- (l-^)V-Z-^>^^))Vts)V^-)V7^J) 7x-JH - 
(2S) -tfDUi;-;Mh^>] z/t7W\*V>%)l-#>m. : 
[xm 1] h?>7>-4- [ (4S) -7'jD+y-l- (t e r t -7>*v 
t})\,#-)V) - (2S) -tfDU i?~)V* h*is] v^OA^1t>^;i/^>^ 
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C0 2 Et 



b^>X-4- [1- (tert-^h^K-JW - (4S) -tHo 
(2.S) -t?D'J>>x;M h+v] y^DAW>*jH>| x5^P 
XXt;^ (810 mg, 2.18 mmol) £ DMF (15 ml) »J9?U O'C-tWFt^b 
7U;U (0.378 ml, 4.36 mmol) $>£tf h U £A (60XffiM4, 175 mg, 

4. 37 mmol) £j»£^T2. 5B#«^ $ £> fc*fU7 

(0.189 ml, 2. 18 mmol) h V *A (60X toffi, 88. mg, 2.18 mmo 

^^^5*7A^D7h^j^-ntiiU n-^i^/Mx^jV (2: 
1, v/v) SEShtD h7>x r 4- C (4S) -7UD^>-1- (tert- 

- (fs) -eoUy-jM h+v] ->^n^^>*;u 
tf>$? X3\fc I7f^ (626 mg, 70X) &&m&mft®tLTW±. 

MS (ESI) m/z 412 (M + +l). 
CIS 2] by>X-4- [ (4S) (2S) -fcfD'J^-;M 




C0 2 Et 



h^>X-4- [ (4S) -7'JD^>-1- (ter t-?h*S/i3)Vtf=. 
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)V) - (2S) -tfou^-;M h+>>] ^7oMr+f->#JU#>Bl x^ip 

XZxJt- (308 mg, 0.75 mmol) ^mt^U> (5 ml) tftL, h 'J 7;M" 
□Ittt 0 ml) £in;L £feT?2m®StWT5o M^lETf^IgSLT 

(5:1, v/vMcTfflffl-fS. fflffitt&ftiDfttfftcftttK i7XIi?^->-)A 
T^jSm, Ml£TlZ®mm3kLTh7>Z-4- [ (4S) -7'jD^y- (2 

s) -t°PU^-;i/^ h^v] v^DA^-th>7^j^>^ x^;i/ x^x;i/ 

(230 nig, 9930 £^fe?ftftfe£bT#&. 

'H-NMR (CDClj) 5 : 1.24 (m, total 4 H), 1.45 (q, J = 11.6 Hz, 2 H), 1.5 
5 (in, 1H), 1.85-1.58 (series of m, total 4 H), 2.25 (m, 2H), '2.92 and 2. 
95 (dd, J = 5.2, 2.8 Hz, each, total 1 H), 3.06-3.09 (in, 1H), 3.62 (m, 2 
H), 3.51 (in, 2 H), 4.93 (m, 2 H), 4.06 On, 1 H), 4.10 (q, J = 1.2 Ez, 2 
H), 4.46 (m, 1 H), 5.15 ;(m, 1 H), 5; 25 (m, 2 H), 5. 88 (m, 1 H). 
MS (LC-MS) m/z 312 (MHjl*,.. 
[Ig3] h^>X-4- .{ "(Vs) -7'JO^>-l- C [5-£DP-2- 

•7;^d-4- (i-^^;l-3— r>HU;i/*;i/#-;i/T$y) 7x-;v] 7 

- (2S) -tfD'J y^JW ^^OAW>*M>l x?- 




S^>7-4- [ (4S) (2S) - b°n U vXjM h^vO 

is^n^D-ytijltsym. x^;i/ 1X7^ (202 mg, 0.65 mmol) &<kl$ 

[5-7 □ □-2-7;i/^-n-4-[(i-^^;i-3-r > h u ji/#;i/fc;i/>75 y] 71- 
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;WftH(234 rag, 0.65 mraol) £ DMF (7 ml) CJ§#U EDC HC1 (188 mg, 0.9 
8 mmolh HOB t (2.5 mg, 0.02 mmol) fc«ktf DMAP (2.5 mg, 0. 02 nuooO^Jp 

C20:l, v/v) mft&Q h?>X-4- [ (4S) + 

v-i- [ [5-^nn-2-7ji,tD-4- (i-^?;i/-3— t>ku;u* 
zwsttytDvafryn xxt-;u (358 mg, 84*) *n&®mtis 

IK .(ATR) v 1724, 1.643, 1514 cm" 1 ; 

'H-NMR (CDCI3) 8 : 1.24 (m, 3 H) , 1.26 (m, 2 H), 1.46 On, 2 H), L96-2. 
10 (series of m, total 4H>; 2.26 (m, 2 H), 3.24 (m, 1 H), 3.50-3.59 (se 
ries of m, total 3 H), 3. 7^% 2 H), 3.82 On, 1 H), 3.89 (s, 3 H), 3.96 

(d, J = 5.2 Hz, 1 H), 4.0.4 "(m, 1 H), 4.10 (m, 3 H), 4.24 On, 1 H), 4.56 

On, 1 H), 5.20 On, 1 H)7%.28 On, 1 H), 5.88 (m, 1 H), 7.35 (m, 2 H), 
7.41 (m, 2 H), 7.81 (d, J = 2.0 Hz, 1 H), 8.13 On, 1 H), 8.30 On, 1 H), 
8.50 (dd, 1 = 12.4, 9.6 Hz, 1 H). 

MS (ESI) m/z 655 (M + +l) ; 

Anal. Calcd for C 35 H 41 C1FN 3 0 6 0.25 H 2 0: C, 63.82; H, 6.35; N, 6.38. 
Found: C, 63.86; H, 6.32; N, 6.23. 
[Ill 4] h?>X-4- [ (4S) -7UD^y-l- [ [5-£Dn-2 - ■ 
{l-^)V-Z-^>\^))Vts)V^-)VT^/) 7x~;W 7 
- (2S) -fD'Jy-JW^y] '>d?D^>*M>Ro^ 
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hy>X-4- [ (4S) .-7U 1 - [ [ 5 □□- 2 -7)V*U 

-4- (i-^^-3—r>KU;^;^-;i/7^y) 7x-jw 
— (2S) -t!PUv~;M h^>] ">^a^u->*;w#>» x.?)V 

5^ (244 mg, 0.37 mmol) £ THF (3.5 ml) fc&filU 0.25 N NaOH (3.5 ml) 
*JD*.* 50 o CT5Bt«#-r§o KJfc«te»*JU MJEtljtLfc^ 1 N HGHC 
aVi-e+ft-TS. cnSr^DO*;UA-^^y-;^-&^ (5:1, v/v)fcT&tB. 

ft)VJ*-*?y—)V (10:1, y/v) ?»£9mi#l (145 mg, 63%) 
IR (KBf) v 2935, 1724,. - 1616/ 1513 cm"'; 

'H-NMR (DMS0-d 6 ) 5 : 1.6? (m, 2 H), 1.31 (m, 2 H), 1.83-1.99 (series of 

m, total 4 H), 2.09 (m, 2 H), 3.14 On, 1 H),.3.23 (m, 1 H), 3.35-3.79 
(series of m, total 5 H), 3.85 (s, 3 H), 3.88-3.96 (series of m, total 3 

H), 4.02-4.13 (series of m, total 2 H), 5.13 (m, 1 H), 5.23 (m, 1 H), 
5.87 (b, 1 H), 7.20 (t, J = 7,2 Hz, 1 H), 7.26 (t, J = 7. 2 Hz, 1 H), 7.4 
0 (t, J = 8.0 Hz, 1 H), 7.53 (d, J = 8.0 Hz, 1 H), 7.67 and 7.68 (d, J = 

10.8 Hz, total 1 H), 8.12 (d, J = 8.0 Hz, 1 H), 8.24 (d, J = 6.0 Hz, 1 
H), 9.29 (s, 1 H). 

MS (ESI) m/z 27 (M 4 +l) ; 
. Anal. Calcd for C 33 H3 7 CIFN 3 0 6 0. 5 H 2 0: C, 62.41; H, 6.03; N, 6.62. 
Found: C, 62.33; H, 5.96; N, 6.46. 
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mmm us 

h^>X-4- [1- [ [5-£Dd-2-7;M-D-4- 

<>Ku;^;i/fc;i/75y) y^-)i] y^M - (4S) -7*otf*v— 

(2S) -tfDU i?—)V* b*zs] ~>£D'\*U->;&;i/#>® : 
[IS 1] h^>X-4- [ (4S) -^D^y- (2S) -fc?D»J$? 



(4:1, v/v) ^#£9tft» (275 mg)£#, Ctl^b/^l/> (7 ml) \Z®M 
U hU7.;^DM (2 ml) ■ SfiT2«FlBHt«sr5. -S««*»ET 

*?;-)\< (10:1, v/vHcTttffiTS. ttffi^^fP«7jc», te 7 K« T // 
«BETfc:*jK«*UTh7>^-4- [ (4S) -7d#* 
(2S) -hfoU^-;M K^v-] v7a^-th>^^>^ x^A x 

xtmp (208 mg, 86^> &n&tmmt\sxmt, 

'H-NMR (CDCI3) (5 : 0. 91 (t, J.* 7. 2 Hz, 3 H), 1.24 .(t, J = 7. 2 Hz, 3 
H), 1.27 (m, 2H), 1.38-1.66 (series of m, total 6 H), 1.99 On, 3 h), 2. 




o 



HN. 



h^>7-4- [l- (tert-^h^S/*;^-;p) - (4S) -7U;ftf> 
- (2S) -tfDU yZJM^y] y^D^>j]M>| 1^ X X 
tMP (318 mg, 0:77 mmol) (8 ml) fcjgjjp'U 5X 

* (50 mg) m^TL, imm^mj, m^ximmmmmit^no. 
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07 On, 2 H), 2.24 (in, 1 H), 2.89 and 2.92 (d, J = 5.6 Hz, each, total 1 
H), 3.02 and 3.05 (d, J = 2.4 Hz, each, total 1 H), 3.24 On, 2 H), 3.32 
(dt, J = 6.8, 1.2 Hz, 2 H), 3.49 On, 2 H), 3.98 (m, 1 H), 4.11 (q, J = 
7.2 Hz, 2 H). . 

MS (ESI) m/z 314 (M'+l). 
[IS 2] h?>X-4- [1- ['[5-^OD-2-7MD-4- (1-*' 

9-JV-3— <>Fu;k&;M?r:^75/) 7x~;w 7±3 L )U] - (4S) -y 




[5-7 □ n-2-7;u^p-4-l(i^V;i/-3-< > f* U JWM-JW7$y]7i- 

iWII (238 mg, 0.66 mmdl) h?>X-4- [ (4S) -^D^y 

- (2S) -tfPU>^;M h^v] ^^oA^>^M>i x^;i/ xx 

t-;K208 mg, 0.66 mmol) £ DMF (7 ml) fcfctfU EDC HC1 (190 mg, 0.99 m 
mol), HOBt (5 mg, 0.04 mmol) feet tXDMAP (5 mg, 0.04 diboD&JdA. S^STH 

(20:1, v/v) b^>7-4- [1- [ [5-^DD-2-7. 

;M-n-4- (i-^^;i/-3-'r>FU;^;^ii;i'7$y) 7x~ju] j-fe 

- (4S) -7°P^^^>- (2S) -tfP'Jv^M h=^>] y^D^ 
if->;fc;U#>lS X^;i/ l7fJV (424 mg, 98*) Z£L&1&£km&MtLTn 
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IR (ATR) v 2935, 1726, 1647, 1514 cnf'; 

'H-NMR (CDClj) (5:0.93 (n, 3 H), 1.25 (m, 4 H), 1.46 (m, 2 H), 1.58 
(m, 2 H), 1.97-2.06 (series of m, total 6 H), 2.24 (id, 2 H), 3.24 (m, 1 
H), 3.35 (m, 2 H), 3.43 (m, 1 H), 3.49-3.59 (series of m, total 3 H), 3. 
72 (m, 1 H), 3.86 (m, 1 H), 3.89 and 3.90 (series of s, total 3 H), 4.02 

(m, 1 H), 4.11 (m, 2 H), 4.26 (m, 1 H), 7.35 (m, 2 H), 7.41 (m, 2 H), 
7.81 (m, 1 H), 8.14 (m, 1 H), 8.30 (br s, 1 H), 8.50 (m, 1 H). 

Anal. Calcd for C 35 H 43 C1FN 3 0 6 : C, 64.06; H, 6.61; N, 6.40. . 

Found: C, 63.92; H, 6.70; N, 76.24. 
[Xm 3] h7>Z-4- [1- [ [5-^Dn-2-7Mo-4- (1-^ 
r>FUJ^;i,fc;i,75y) yx.-)V] TttM - (4S) ~y° 
□ (2S) -Eni>^x;Mh*v] y^n^ir>jjM>i 




h^>X-4- [1- [ [5-^7PP-2-7;i/^-n-4- (l-^5^;i/-3 

— r>Hu;i/*^fc;P75y) 7xzjh r-fe^n - us) -^at^> 
— (2S) -KdU5?-;m v^D/\^+i->*;i/^>i? x^;i/ 

tMI/ (411 mg, 0.63 mmol) £ THF (5 ml) fcjgflPU 0.25 N NaOH (5 ml) £Jjp 
iiatHWt^. KlMIEML^ 1 N HCl£Jn*TB&ttfcbfc 
^ s7na*)lA-*?/-ju (5:1, v/v)(cTttajT§ 0 &fctif££«MT^ 

^^^u^v^^y^-\zxmmL. o do*;u a-^/-^ (20:1, v / 
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v) 08)84*1(253 mg, 64%) IfifeBilJitT^c. 

IR (ATR) 2935, 1724, 1616, 1513 cm" 1 ; 

'H-NMR (DMSO-d 6 ) 6 : 0. 84 (m, 3 H), 1. 15 (m, 2 H) 1. 30 (m, 2 H), 1.47 
(m, 3 H), 1.85-1.98 (i, 4 H), 2.02 (m, 1 H), 2.11 (m, 1 H), 3.12 (m, 1 
H), 3.23 (m, 2 H), 3.35 (m, 3 H), 3.44-3.52 (m, 2 H), 3.84 (s, 3 H), 4.0 
0 (m, 3 H), 4.20 (m, l.H), 7.20 (dt, J = 7.6, 2.2 Hz, 1 H), 7.25 (dt, J 
= 7.7, 2.2 Hz, 1 H), 7.39 (dt, J = 8.0, 3.4 Hz, 1 H), 7.52 (dd, J = 8.0, 
2.2 Hz, 1 H), 7.66 (ddd, J = 11.0, 6.6, 3.4 Hz, 1 H), 8.11 (dd, J = 7. 
8, 2.2 Hz, 1 H), 8.82 (m, 1 H), 9.29 (s, 1H). 

MS (ESI) m/z 629 (M + +l). 

Anal. Calcd for C 33 H J9 C 1 FN 3 0 6 0. 75H 2 0: C, 61.77; H, 6.36; N, 6.55. 
Found: C, 61.73; H, 6.18; N, 6.42. 

nmm 119 . 

b?>X-4- [1- [ [^dp-2-7MP-4- (l-^^;i/-3- 

4>\ t V)l%)Vtf—jV7§;f$x.-M jttM - (4S) -i/W\*=y 

(2S) -tfpijv~;|/^ h + v] ~st>W\iry->t))V#ym. : 
inn 1] [l-tert-7>+v^;i/fc;i/- (4S) -=s>7 

w\*ri/)\,tti,- (2S) -hfp'Jv-;p^ b*i/] v^da=HJ->#;^> 




4-[(4S)-7x/=^v-(2S)-tfDU h X^x 

)\> (560 mg, 1.71 mmol) SZiUuW £-7 (1.30 g) %*?/-)Wm 
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1 (40/1, 20.5 ml) 4A 4 kg/cm 2 ©7k SUET T 4 B M«ftfc**"ft;*ff 5. 
£*«E*5iaiCTjSfcjaE*atai- *ft&a*EETKifflKSiUT 4 - [ (4S) - 
->*P'\*5/;M-*'>- (2S) -k'DijyzjMh+y] 

4- C.(4S) -S^D^fWkt+y-- (2S) -t:P'J^-JM h+v] 
->^DA*^>*^>86 pWP I7t^ (1.71 mmol) £<ktf 

# (862 mg, 10.3 mmol) £ l,4-v^^>/ 7 K (1:1, 20 ml) 5?- tert — 
7'^;i/ »-h(448 mg, 2.15 mmol) £iD;L ^T18«iti$T3. 

DY ^^ -izxmmLn-^n-ymmx^ (2/0 0 4 - i' 1 - 1 

ert-^h+>/*;P3l?-;i/-;-<4 5) -y^DA^yj^y-' (2S) -tfD v 
iJy-;M^y] ' > ^ D >%>*^>« X7f^ (642 mg, 8 

5JS) £lS&«$3<h bttfc, 
±WB4- Cl -tert-^h%i/^;i/^-;u- (4S) - DA+j/M+y 

- (2S) -tDij^-;M h^v] '>^o^^>^;w^>^ xx 

(642 mg, 1.46 mmol) £**/-;HcjgFjS?U ^hU^A^h^xH (789 
mg, 14.6 mmol) £Jfl;i> 19B# mmm&ffitZ. KfeWt*g.WZl$mU MEET 

f^tl5iS^yiJ^^MiH§ij7^^p ? |.^ 7yf _ £T*tS! 
Ln-^lt>/«x^ (20/1, v/v) Sg^ib i«©h7>*-4- [1 
-tert-^h^^;Ufc;U- (4S) -->*nM^>;M-*->- (2S) -t° 
D U-^xjMh+v] k,23^V>Mt>>m. . *T)V XXf^ [90 mg, 1 - 
4X (3 steps)] *aiS6JfttttotUT#fc. 
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^bi;y7W^ [90 mg, U% (3 steps); $m\±mft] ^^mtmtL 

h^>7^»: 'H-NMR (CDC1 3 ) 6 : 1.16-1.31 (m, 8H), 1.42 (s, 9H), 1. 
63-2.31 (m, 14H), 3.21-3.33 (m, 3H), 3.42-3.63 (m, 2H), 3.66 (s, 3H), 3. 
71-4.00 (m, 1H), 4.11(111, 1H) ; MS (ESI) m/z 440 (M + +l). 

i/xm&fc: 'H-NMR (CDC1 3 ) 5 : 1.19-1.32 (m, 8H), 1.45 (s, 9H), 1.57- 
2.18 (m, 13H), 2.34 (br, 1H), 3.22-3.99 (m, 1H), 4.13 (m, 1H). 

MS (ESI) m/z 440 (MHl). 
[Jim 2] h^>X-4- [ (4S) -v^DA^v^^v- (2S) -tf 



a W ■ 



h^>X-4- [l-ter ; t-d:>^^;i/fc;i/- (4S) -~>^ D^v^l/ 

t^>- .(2S) -tfnu>^i;M h=^>] v^o-\^+t->*;^>^ 

XXtMI/ (90 mg, 0.205 mmol) ItWc^Vy (10 ml) fcigflpU h U 7;U 
*Ufflk (1 ml) £Jn^ MT19P$RH«#-fS. &JfoWt*ffiEETlZ®m>g£L 
xn^n^M^Wc^Uy^^XSX N NaOH^JoxTTJl^UtebfciL & 

^^^i/>icT^ttj-r^o tta^^A^jc^ ^KM^-hu^A-e^ 

MffTi3^®5febTb37>7>-4- [ (4S) -v^da^v'JI/^S/- 
(2S) -tfDUS^M h*v] >-^da^>^;^>^ ixf 

;u (i6 mg, 23*) *n&fm.mtLTfflt. *<k&mtznu±<D%mmt> 

'H-NMR (CDC1 3 ) <5 : 1.14-1.38 (m, 7H), 1.41-1.63 (m, 4H), 1.86 (s, 2H), 
1.99-2.21 (m, 5H), 2.22-2.36 (m, 1H), 2.43 (m, 2H), 2.92-3.07 (m, 2H), 
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3.44-3.56 (m, 2H), 3.66 (s, 3H), 4.15 (m, 1H). 

MS (ESI) m/z 340 (M*H) . 
ITM 3] h7>7-4- [1- [ [5-^00-2-7MD-4- (1- 

^^-3-^>Hu;u*;ufc;u75y) 7x-;w 7iz^;W - (4S) - 

^□^v^M-^v- (2S) -tfDUv-;M h*~>] 'WU^tt^tiJV 




/ 



[5-^ □ D-2-7;i/^-D-4-E.a-^^;i/-3--r > H >j;u*;i/fc;W75 ;]7i- 

MW&L (17 mg, 47. l<iio]^ t h7>^-4- [ (4S) -^DA+^t 

(2S) -t'DUy^ b^y] 5/^d^U->*^jK>K 
X*5MI/ (16 mg, 47.1 iibl), EDC HG1 (13.5 mg, 70.7/imol), HOBt (9.6 
mg, 70.0wmol) &£Zth Ul^75 > (32.8^ 1, 236#mol) £DMF (1 ml) 
f>> ^T'17B#m^T^o St&X^McTftfctJ-rS, ft 

□ □*;UA/7-feh> (10/1, v/v)^J;!5h7>7-4- [1- [ 

□ -2-y;^o-4- (i-^^-3— r>FU;^;i/fc;U7$y) 7i 

XJl/] 7-fe^;k] - (4S) -v^p/x^v^^v- (2S) -HnU^ 
*h^>] ^PA^^W>| XX7;U (38 mg, 10035) £M 

'H-NMR (CDC 1 3 ) 6 : 1.19-1.32 (m, 8H), 1. 38-1.52 (m, 2H), 1.72 (m, 2H), 
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1.83 (m, 2H), 1.94-2.31 (m, 6H), 3.20-3.34 (ni, 2H), 3.42-3.59 On, 3H), 
3.64 and 3.66 (each s, total 3H, amide isomers), 3. 69-3. 76 (m, 2H), 3.80 
(dd, J = 8.6, 4.9 Hz, 1H), 3.87 (m, 1H), 3.880 and 3.883 (each s, total 
3H, amide isomers), 4.18-4.28 (m, 2H) ; 7.33-7.42 (m, 4H), 7.80 (d, J = 



2.2 Hz, 1H), 8.11-8.14 (m, 1H), 8.27 and 8.29 (each s, total 1H, amide i 
somers), 8.47 and 8.50 (each d, each J = 10. 5 Hz, total 1H, amide isomer 
s). 

MS (ESI), m/z 682 (M + +l) 684 (M + +3). 
LXM 4] >^>^-4- [1- [ [5-^Da-2-7;U^P-4- (1- 

^^-3-^>Hu;u*;i/^^;u75/) 7x-jh 7±^m - us) - 

is{rW\*Z/)Vtti'- (2S) -tfoU *?~)\,* b^ris] ^^DA^f^JV 



[1- [ [5-^DD-2-7;^D-4- (l-/^;i/-3 

-<>HU;^;pfc;uTsy) 7xzjh 7±^M - (4S) -i/tu^* 

*/)Vtt s s- C2S) -t'DUy-JWh^y] y^P^t>^M>g * 
5=-;p X7.x;W (38 nig, 47.Umol) THFA**y-;U (2:1, 3 ml) 1 

N NaOH (1 mD^JPx., ^T*13R#P H 1Jf#T3o £/»£MJ£T«M5febT 
#btl3«£l NHC1TMLTM*:U #rfcBi|gil£ii&JBE8Bu M 
I±f£*ILT^fMl (34 mg, 1005S) &#k&mfc<®)t LTttfc, 

'H-NMR (DMS0-d 6 ) 5 : 1.13-2.22 (m, 14H), 3.22 (m, 1H), 3.50-3.86 (m, 4 
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H), 3.89 (s, 3H), 3.99-4.33 (in. 2H), 7.22 (t, J = 7. 1 Hz, 1H), 7.42 and 
7.45 (each d, each J = 7. 1 Hz total 1H, amide isomers), 7.56 (d, J = 8. 3 
Hz, 1H), 7.68 and 7.70 (each d, J = 11.0 and 10.5 Hz respectively, tota 
1 1H, amide isomers), 8.15 (d, J - 7.8 Hz, 1H), 8.30 and 8.31 (each s, t 
otal-lH, amide isomers), 9.31 (s, 1H). 
MS (ESI) m/z 669 (M + +l), 671 (T+3). 

- mmm 1 2 o 

h y >^-4-[l-[[5-^ P P-2-7;^D-4- (1-^^-3— f > K U )Vtt )V#—)VT 
S J ) 7x~JV] 7tt)V\ - (4S) ^fyfj )Vn^ )V * h (2S) -t°D Uy 

tti 1] 4-[(4S)-tFD+5>-(2S)-t;aU$?-;M h*5/]^E#8l 




4-[l-tert-y h4^>#;W^-;i/-(4S)-t FP+'> (2S)-tfP U >>-;M 

*3\H/ IXriV (1.0 g, 2.85 mmol) £ 4 N HCl-^^> 
(10 m) Srjjnx. MT15*M«#-r*. R*6«*«ETK:»ttE«*, #£>tl3 

[(4S)-hHo^S/-(2S)-t:PUv-;i/^h^^]^m» x*x)U 
££M±£(660 mg, 8080 Sfc&T^P? 7* t LT#fc 8 

'H-NMR (DMS0-d 6 ) 6 : 1.75 (m, 1 H), 2.33 (m, 1 H), 3.09-3.23 On, 2 H), 
3.82 (s, 3 H), 4.01 (m, 1 H), 4.34 (m, 2 H), 4.43 On, 1 H), 5.56 (d, J = 

3.4 Hz, 1 H), 7.09 (d, J = 8.8 Hz, 2 H), 7,95 (d, J = 8.8 Hz, 2 H). 

MS (ESI) m/z 252 (M + +l). 
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[18 2] 4-[l-(tert-7>^v.*;i/^-;W-(4S)-hKo^v'-(2S)-krDUv 5 




4-[(4S)-h FP^i>-(2S)-h 0 P ij 5>x;M h *?-)V X7f 

;i/ ttK (660 mg, 2.29 mmol) £**>>-;Hfftt (10:1, 33 ml) Cj&fifU 
P^A-7;U5^- (500 mg) £3L 4 ftBET48«pW»jStelc*lT:&fT 

7-feh~hU;W* (1:1, 50 ml) \Zfeffib, hUx^75> (637 ul, 4.58 
mmol) &£Z$ ^-tert-y^ v^-^-h (600 mg, 2.75 mmoO £in 
A, SST15B#F B lM^-r^?SM$^PO^;i/A (2 x 200 ml) HT^f 

A _^ y _ ;1/ (20;i) aE#cki94-[l-(tert-yh^^*^-;W-(4S)-kKD 

(818 mg, 100SK) ft«lfiift!R*tL/T#fc. 
'H-NMR (CDC1 3 ) 6 : 1.26-2.36 (series of m, 20 H), 3.34-4.21 (series of 
m, 8 H), 4.81-5.08 (m, 2 H). 

[IS' 3] 4-[(4S)-^>^;i/^v^ H+-l-(tert-yh^v^;^-;i/)-(2 
S)-tfP'J> J -;M b*?zs'\-l-i'9U'\tt>ti)l'#>m *3MI/ iXfJKD^ 

BOMO. 
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4- [1 - ( ter t-7* h * : stl)V#-)V) - (4S) - 1 K □ * v- (2S) - 1° □ U i?~ JM h * 
^]-l-v^D-\^it>^;^>^ **)V XZzrJl (818 mg, .2.29 mmol) 
\t%J-V> (20 BiDizmML, ^>i?)V ?uu*?-)V X-^;i/ (476^1, 
3.44 mmol) &£tfDIEA (599 w 1, 3. 44 mmol) £Jn*., «»lgt§, £ 
^SSilt^l, 7jc (50 ml) &m7Ltz&, i?DD*M (200 ml) {CT^ttS 

n*sat* v u * v> ^ a * □ t h #7 7 j - kt*m9 u 2 □ □ * 

;PA-Wx^;p (10:1) «^«fc04-[(4S)-^>5?;^+S/^h^-i-(tert-^h 

+v*;i/fc;i/)-(2S)-tfDU^-;M h+^]-i-y^nA^>M3)?>i 

>^ IXfA (1.07 g, 98»-*«Rfi»«»il/T#fc. 
MS (ESI) m/z 478 (MHl). . . 

[IS 4] h^>X-4-[(4S)-^>v;i,^^ h*-l-(tert<f h=^>#>« 



BOMO 

B0C ^C0 2 Me 



4-[(4S)-^>^;^^v^ h^-l-(tert-7>^v^j;^-;W-(2S)-fcfDU^ 
-)V*Y^y}-\-is 9 u^3rV>t,)\,X>m W I7f;KU7g, 2.24 
mmol) (50 ml) \Z®BV. ^hU^A^h+vK (363 mg, 6.72 

HCi (100 ml)ta^\ ^DD^A (2 X 200 nl) fcTftfiJ-r*. ft&fflfj££#i 

^o^HJ->#;^>@g X7fJP (ft l:l)OI^tU^. 
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x^;p (4:1) i5it7>J;0 h^>X-4-[(4S)-A>x;^^>-^ h^-l-(tert-7> 
^>#;Mf-;0-(2S)-t°DU >x;m h^>]-i-x7n^it>7j;i/^>^ 

177^ (400 mg, m)%m&mtt®tLTWt. 
'H-NMR (CDC1 3 ) <5 : 1.26 (m, 2 H), 1.45 (m, 11 H) , 1.98-2.25 (m, 7 H), 
3.24-3.96 (series of m, total 9 H), 4.60 (s, 2 H), 4.77 (m, 2 H), 7.28- 
7.38 (in, 5 H). 

[IS 5] h7>^-4-[l-(tert-^b + ->*;i/f-;W-(4S)-t h*D^>-(2 

fife . . 

HO 



Boo 



h 7 >X-4- [ (4S) - A > VJP*^ v- > h 1- ( t er t-7; h * V7J ^fc;i/) - (2 
S)-tf a U h^v]-i : -v7DA^-it>7j;i/#>^ IXr^ (39 

0 mg, 0.817 mmol) (50 ml) 5« A°^v"7A/^t (40 

0 rag). £iq;L ^-c?15Pf P^ftbkStft <Ht 5 . 'RfStt&SififcTttiSSIiteS 

7^-lCT»L, ^DD*M-^^;-;V (20:1) gM^7>7-4-[l- 
(tert-7>^>-*)l/^-;W-(4S)-t Fo^v-(2S)-hfa u h*v]-l- 
->7a / \^rit>^;^>^ /^WfJl' (281 mg, 96%) §*&fi?ft:R4&£l, 

'H-NMR (CDC1 3 ) <5 : 1.28 (m, 2 H), 1.46 On, 11 H), 1.86-2.36 (series of 
m, 7 H), 3.31-3.63 (series of m, 4 H), 3.66 (s, 3 H), 3.92-4.21 (series 
of m, 3 H), 4.85 and 5.06 (d, J = 11.5 Hz, each, total 1 H). 
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MS (ESI) m/z 358 mi). 
[Ig 6] h7>X-4-[l-(tert-^h^^jU^-;W-(4S)-v^?;^;UA 



O NMe 2 



h7>^-4-[l-(tert-7> + ^;^-;W-(4S)-hFD^^-(2S)-t°DUv 
n;Mh^v]-l-v-^7DA^>*;^>^ ^^JV IXt^ (280 mg, 0.780 
mmol) £ DMF (10 ml) £J;tf N, N-S?*^ !/aiE7t^5 H (195 mg, 1.1 
8mmol) ZmZ. Ottjl^TKiftth'J^A (62 mg, 1.56 mmol) 
iztoPiZo KfoM£rmz&$%X$fgim&& y l N HC1 (50 ml) \z&%\ ffiMx. 
5P;i/ (200 ml)fcT&ffl. #tBfe»«7j<: (2 x 100 ml)ft*fK ««T 

^^7A^D-?h^77^-(itiIU ^d*M-S|i^ (in) ^ 

* h * v- (2S) -k"oU s? - ;M H * .>] -i -5/^ p >ts >m 
X^tMU (247 mg, 72*) £#l£?ft«<t LT#fc 0 
'H-NMR (CDC 1 3 ) 6 : 1.26 (m, 2 H) ( . 1.45 On, 11 H), 1.98 (m, 5 H), 2.25 
(m, 2 H), 2.95 (s, 3 H), 3.01 (s, 3 H), 3.22 (m, 1 H), 3.43 (m, 2 H), 3. 
50-3.96 (series of m, 6 H, including s, 3 H, at <5 : 3.66), 4.12 (m, 3 
H). 

MS (ESI) m/z 443 (M'+l). 
[Xm 7] hy>7,-4-[as)-^^^)l^)W^^)l^ h^->-(2S)-tf □ U v 
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O NMe ? 



h^>^-4-Ci-(tert-7>^v*;^-;w-(4S)-v^5 1 ;^;ww;M h 
*v-(2S)-fcf DU^-JM H+v]-l-v?n^i*>;2j;M^>^ pWl/ 

(245 mg, 0.554) (Cv^-tJ->(10 ml) *3=ttK 4 N HCl/^^1j-> (10 m 

W)-J^)Vi3)Vn^ h*->-(2S)-t:DU^-;M h^y]-l-y^DA 

;i^>^ ixfji/ (210 mg, ioo %) ^m-^m^tixn 

MS (ESI) m/z 343 (M'H).,5- . 
[1*1 8] h^>X-4-[l-[i5-^DD-2-7;i/^-p-4-(l-^^;W3--r>FU;i/ 

^;i/^-;i/75 /) 7x-;p} ! 7ir^;u]-(4S)-> s ^5 : -;^;w\' ; E<;p^ h*~>-(2 
s)-t°DUv~;i/^ h^v]-i-v7DA^it>^;i/^>^ ^;!/ ixtjp©^ 




h Z> >7s-4- [ (4S) - J-M )Vf%^ h * is- (2S) - If O U y-JM b ^ 
y]-l-y^o^>*J«>i iXfil' (210 mg, 0.554 mmpl) £ 

DMF (10 ml) <K h'Jx^;U75> (77U1, 5.54 mmol), [5-/7DD-2-7M 
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D-4-[(i-^f;H-f > K 75 /] 7xz;p]ffi| (200 rag, 0. 
554 mmol), EDC HC1 (159 mg, 0.831 mmol)£cfcUM)Bt (112 mg, 0.831 mmol) 

%ijb?l, Mu-cismmmwTZo Kmrnzwrn^jv (200 mo 000 

A^DTh^^-lCTiWSIU ^nn*Jl,A-^/-;i, (io : i) Jj^j; 9 
>7.-4-[l-[[5-^ o n-2-7;^- D-4-(l-*3MU-3-< > H U ;ufc;i/7 
$ / ) 7 x -;W 7 -fe^P] - (4S) -y/ )Vn^ JV * h is- (2S) - e D U v 
h^^]-l-v^D^if>^;^>^ xXt-;W (288 mg, 7620 

'H-NMR (CDCI3) 6 : 1.24 (m, 2 H), 1.45 (m, 2 H), 1.84-2.31 (series of 
m, 7 H), 2.96-3.01 (m, 6 H), 3.22 (m, 1 H), 3.50-4.23 (series f 0 m, 17 
H), 7.27 (m, 4H), 7.80 (sM H), 8.12-8.14 (m, 1 H), 8.29 (s, 1 H), 8.4 
9 (dd, J = 12.0, 8.6 Hz, l-fl).. 

MS (ESI) m/z 685 (M + H), ; " ./ 
Lxm 9] h ^>7-4-[H ; [[5-7 PO-2-7MD-4-(l-^fjh3-f > K U 
£;i^-;U75 / ) 7xzjW 7ir^;W-^(4S)->>^^;^;Wt^;Mh^v-(2 



h ^>t;-4-[i-[[5-^ □ □-2-7;i/^-D-4-(i-y ^;w3--r > h u 

7 5 V ) 7. 7-fe^W - (4S) -y/ ?Jlfc& ;Wtfc?fJU* h + (2S)-kf □ u 

h^->]-l-v^n^+r>^;^>^ iXf^ (280 mg, 0.4 




Me 
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09 mmbl) \Z THF (5 ml) &J:Z$ 0.25 N NaOH (3.3 ml, 0.825 mmol) ZInti, 

MurismmfltfttZo Kmmz 1 nhci cioo mi) catr, ^op^a-* 

» 

5>/-)l (5:1, 2 x 100 ml) fcT&tti. affi&£&*8ft&^*<>£AT3&!ll 

ft, iiiTCii&^t^. »sn5»?t«^ po*;^ tr»*u sss^tff 

(180 mg, 6680 £^t£@Mf£ UT#&. 

'H-NMR (DMS0-d 6 ) 5 : 1.16-1.37 (m, 4 H), 1.85-2.17 (m, 7 H), 2.82 (d, J 
= 4.4 Hz, 3 H), 2.92 (d, J = 6.8 Hz, 3 H), 3.17-4.22 (series of m, 14 
H), 7.20-7.30 (m, 2 H), 7.44 (dd, J = 11.2, 6.8 Hz, 1 H), 7.56 (d, J = 
8.1 Hz, 1 H), 7.70 (dd, J = 11.2, 6. 8 Hz, 1 H), 8.15 (d, J =7.8 Hz, 1 
H), 8.31 (s, 1 H), 9.31 (s, 1 H). 

MS (FAB) m/z 671 (M + +l) ; 

Anal. Calcd for C 34 H 40 C1F;N 4 0 7 0. 75 H 2 0: C, 59.64; H, 6.11; N, 8.18. 
Found: C, 60.03; H, 6. 1|£n, 7.82. 

nnm 121 . ; . /• 

h^>7>-4- [1- [ [f-^nD-2-7Mn-4- (l-*?;i/-3- 

^^/'jjWM-^y^yj^x-jn y-fe5P;w - (4S) -/h*~>- 

(2S) -k'p'J v^nA+1f>*M>iS: 
CCS 1] h5>7.-4- [1- [ [5-^DD-2-7Mo-4- (1- 

^)V-z — i>?WM)m-ji7$;) y^Lj-M - us) 

-*h^>- (2S) -fcfpu v~;m f>^->] ^p^if>#;kK>^ 



OMe 
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[5-* p p-2-7;i^p-4-[(i-^;i~3--f y^/\))\,%)V#-)V) 75 /] 7i 
(133 mg, 0.369 mmol) , h^>x-4- [ (4S) -y h*->- 
(2S) -tfp"jv-;M h^v] vi7o-\^>*;^>^ y^ x^t- 
;KlOO mg, 0.369 mmol)> EDC HCl (106 mg, 0.554 mmol), HOBt (75 mg, 0.554 
mmol) &J;^Mx^75> (0.26 ml, 1. 85 mmol) £ DMF (3 ml) *K m. 

^rimmmrz, m^^iiai mm^Mzxmmr^> a m&mz 

Vi5 ^ DTh^77^ -fCTffiffi} □ n *;UA/71z h > (20/ 
D.TSBMU h^>^-4- [1- [ [5-^DD-2-7MD-4- (1 
-^f^-3-^>^/>Jj^;^l/7$/) 7x"j|/] 7-fe^;i/] - (4 
S) -*h*->- (2S) -IfD'JyzjMh^y] P^1t>#;ft>g£ 
y^;i/ X7,t;I/ (166 mg; 73%) ^M^,m^tLTmc a 
'H-NMR (CDClj) (5 :M3-l,|pn, 4H), 1.90-2.16 (m, 6H), 2.89 (m, 1H), 
3.21-3.27 (m, 1H), 3.30 and 3.33 (each s, total 3H, amide isomers), 3.4 
2-3.59 (m, 3H), 3.64 and $ 66 (each s, total 3H, amide isomers), 3.67-4. 
03 (m, 1H), 7.34 On, 1H), 7.46 (s, 2H), 8.39 (d, J = 8. 3 Hz, 1H), 8.48 a 
nd 8.52 (each d, each J = 10.0 Hz, total 1H, amide isomers), 9.49 (d, J 
= 4.2 Hz, 1H). 

MS (ESI) m/z 615 (M + +l), 617 0l*t3). 
\.1M 2] F7>7-4- [1- [ [5-700-2-7MD-4- (1- 
^fJl/-3-f>^/iJJWM-^75y) 7x-;H 7±^M - (4S) 
-7>b^>- (2S) -t'OlJy-JMh^y] U^\^ytl )V^>m<D^ 
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OMe 




h7>X-4- [1- [ [5-^7DO-2-y;i/^P-4- 

(2S) -tfnU^-JM is?ns\*D->t))l#>m *^)\> iXf 
;K166 mg, 0.270 mmol) %m/**?;-)\, (2:1,6 ml) m^mzmML, 1 N 
NaOH (2 ml)£Jn^ g^WPf PaMftTS. £^£^j£T«$®£bT# 

ti (130 mg, m) &tim&®M$i£LT'&tz.' 

IR (ATR) v 3363, 2937, 2862, 1726, 1685, 1643, 1621, 1587, 152?! 1406 
cm" 1 ; ••.>• 

'H-NMR (DMS0-d 6 ) 6 :1.12#;42 On, 4H), 1.82-2.22 (m, 7H), 3.16 (m, 1 
H), 3.22 and 3.26 (each s, total 3H, amide isomers), 3.43-3.99 (m, 6H), 
4.02 (s, 1H), 4.21 (s, 3H>, 4. 24 (m, 1H), 7.37 (t, J = 7.3 Hz, 1H), 7.46 
and 7.50 (each d, each J = 7. 3 Hz, total 1H, amide isomers), 7.82 (d, J 
= 8.3 Hz, 1H), 8.04 and 8.06 (each d, each J = 11.3 Hz, 1H, amide isome 
rs), 8.20 (d, J = 8.1 Hz, 1H), 9.72 (s, 1H). 
MS (ESI) m/z 601 (M + +l), 603 (M + +3) ; 

Anal. Calcd for C 30 H 34 ClFN 4 O 6 0.5H 2 O: C, 59.06; H, 5.78; N, 9.18; CI, 
5.81; F, 3.11. 

Found: C, 58.80; H, 5.64; N, 9.03; CI, 6.00; F, 3.08. 
H»J 1 2 2 

h 7 yjs -4- [ (4R) -tFD^y-l-[[2-(H^7x-Jl/7$;) -6-^ > 
W)V\7tt)V\- (2S)-t!oU> ? -;M h^y]y^DA+ij->M*>l : 
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[IS 1] 4-[<4R)- tHD+5/-(2S)- t°oUyzJMh^y] S/^nM 1 



HO 



CO,Me 



4-[N-tert-yh^^;i/fc;P-(4R)- t FD^>-(2S)- t"DUy-JMh + 
->] MM IXfil'' (4.016 g, 11.43 mmol) £ifrfc*^U> (6 

0.0 ml) l:^U rcTl^Tl:h'j7MDiH (30 ml) ^T3 

^tt£«EETfc*«S£. »**x^y-;K80 ml) \z#M 
U nW&-7)V*j- ( 5Xf i.oi g ) 9. 5 kgf/cm 2 ^ 

U «ffiTfc»iRSH*1-^. ^□□*;i/iv-^/-^ (io:i, v/v)k:»# 

*bT4-[(4R)- tHD+i/^lfniJ^Mh^] '>^0^+^>^ 

^>@£ xx^S:46 g, 86X) S»6«i««jtbT#, 

'H-NMR (CDC1 3 ) <5 : 1.10-2.45 (total 1 1H, series of m), 3.13-3.90 (total 
9H, series of m, including 3H, s at 6 : 3.65), 4.17 (1H, m), 4.65 (1 
H, ni), 9.37 (1H, bs, NH) . 

IXm 2] hy>Z- isX- 4-[M;M^>>/^>-(4R)- th* 



HO, HO 

Cbz COjMe Cb2 ^^COjMe 
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4-[(4R)- hFD3rv-(2S)- fcf □ U vXJM U^\^ytS)Vt-> 
m t^lV JLXt-)V (2.46 g, 9.790 mmol) £Mfc^l/> (50.0 ml) fc» 
ML, 0VT*mWT\Zt>)lt^>V*z/ ^P'JK (30—35% toluene solutio 
n, 8.70 ml, 14.68 mmol) ^3J:OTMW7K«(2. 5 ml) ^UT2B^ 
£«£^pp*;PAT#§?U dti^W HCI&#K «M^MJ 

^A^DTh^^7^-^T«$Sb, A^>-^X5=-;P (1:1, v/v) SK^ck 

W>-«X^;P (1:3, v/v) of£#g;«9 h 7>*-4-[N-#;MM>y*>--(4 
R)- kFD*~>-(2S)- tfD>J^-;V^h^r>/] i/^7P^+l->*;i/^>fe ^ 
^ XXx;i/ (555.1 mg, 3s<fct£ vX-4-[N-#;i/4^>V^>--(4R)- 

hFn+>-(2S)- tfPUS^H/* v£p^it>#;i^>^ 

XXfJV (2.14 g, 57X) s *¥ijTHen#fe. 

'H-NMR (CDC 1 3 ) (h^>X%£#0 6 : .1.09-1. 30 (2H, m), 1.31-1.52 (2H, 
m), 1. 55-1.83 (3H, m), 1.83-2.09 (3H, m), 2.11-2.29 (2H, m), 3.13 (1H, 
m), 3.40-3.73 (total 7H, m, including 3H, s at 6 : 3.67), 4.12 (1H, b 
s), 4.49 (1H, bs), 5.01-5.28 (2H, m), 7.33 (5H, m, ArH); 
'H-NMR (CDC1 3 ) (cis-gtt#:) 5 : 1.30-1.51 (2H, m), 1.52-1. 88 (total 6H, 
m), 1.90-2.12 (2H, m), 2.19 (1H, m), 2.31 (1H, m), 3.27-3.78 (total 8H, 
m, including 3H, s at 6 : 3.64), 4.12 (1H, bs), 4.52 (1H, bs), 5.00- 
5.28 (2H, m), 7.31 (5H, m, ArH). 

IXU. 3] h^>^-4-[(4R)- k HP^v-(2S)- k:P U z?=L)V* =A ~> 
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HO 



'COjMe 



h^>X-4-[N-*;l/^^>y+v-(4R)- t Fn*->-(2S)- fDUv^M 
b*f] **n^*tf XX5 ^ (555 j mgj M18 nmio 

i) £x*/-;i, (11 mi) izmmu s% rt?i?V&/m (wet, 100 mg) £ 

TfcS«BSUTb5>*-4-[(4R)- kHp^v-(2s)- enU^-JMh+ 
v] S/^D^+-y->*;w?>» x7r;P (361.6 mg, erode)-**. * 

'H-NMR (CDC1 3 ) 6 : 1.12-1.32 (3H, m), 1.35-1.55 (2H, m), 1.65 (1H, m), 
1.74-1.93 (3H, m), 1.93-2.30 (3H, m), 2.82-3.58 (total 6H, series *f m), 
3.66 (3H, s, OMe), 4. 40 ;(MH, bs). 

[18 4] h^>X-4-[(4%hFn^v-l-[[2-(2-^^;L'7x-;i/75y)- 



H0 



'co^e 



h5>*-4-[(4R)- hFP^v-(2S)- t'DUy-JMh+y] ^da^ 

XX (50.5 mg, 0.201 mmol), [2-(2-*xJH7x 
x^T5y)-6-^>y+1fV/U;W»»(56.7iig, 0.201 mmol). HOBt (5.4 mg, 
0. 040 mmol) £ DMF (2. 0 ml) JC^U-EDC HC1 (57.8 mg, 0.301 mmol) £iD 
tL MT?18Sf|BHfirr*. £J«£It^X5PJ!/Ti£^U C*l*lN HCl&iK 
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(10:1, v/v) ^#£0 h^>7>-4-[(4R)-t Kn^^>-l-[[2-(2-^5 1 ;i/7x-^ 

75y)-6-^>y^F-tj-yj;H7-fe^;w- (2S)-tfDU> J -;u^ h^>]y^oA 

^+f->^;i/^>M X7stMI/ (55.5 mg, 53%) tmwm^thxn 

fro 

'H-NMR (CDC1 3 ) 5 : 1.01-1.19 (2H, m), 1.29-1. 50 (2H, m), 1.79-2.06 (6H, 
m), 2.10-2.23 (2H, m), 2.35 (3H, s, ArMe), 3.12 (1H, m), 3.32-3.59 (3H, 
ffl), 3.61 (3H, s, OMe), 3.71 (2H, s, CH 2 ), 3.79 (1H, dd, J =4.4, 10.0 H 

z, CH 2 ), 4.36 (1H, m), 4.52 (1H, m), 7.01-7.45 (total 8H, series of m, A 

rH, NH). 

[XU~ 5] h^>X-4-[(4R)-hFD^rv-l-[[2-(2-^5 1 ;U7x-^7ky)- 
6-^ > V^+l- V U M - (2S) - h° □ U z? =. )V* b^y]y^D ^D~>tl 



'co 2 h 

h z> yTs -4- [ (4R) - k k d + v-i - [ [2- (2-^ 7 x - ;P7 5 y ) -6-^ > v> 

1tV*U;i/]7-k^;U]- (2S)-k°PU y-JW h^>] y^DAWy*M>i 
*9SH, X7n7-;1/ (55.5 mg, 0.106 mmol) £ THF (1.0 ml) (C^U 0. 25N 
NaOH (1.0 ml) *tiQz_, MT«Mflfc#T5. M^iJ£TtlWSbT 
#£>ft£?»;:iN HC1 (0.3 ml)£jD;i, tffttJ^^^MBEM, 50°CT 
Mffi^bTli®tl(39.3 mg, 73%) £^£@»<h LT#fc 0 
'H-NMR (DMS0-d 6 ) 5: 0.98-1.39 (4H, m), 1.72-2.03 (6H, m), 2.11 (1H, 
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m), 2.29 (3H. s, ArMe), 3.04-3.95 (8H. m), 4.09 (1H, n), 4.25, 4.32 (tot 
al 1H, m), 7.00-7.87 (total 8H, series of m, ArH, NH), 9.75 (1H, bs, C0 2 
H). 

MS (ESI) jn/z 508 (M + II). 

mmm 1 2 3 

N7>7.-4-[l-[[2-(2-^^;i/7x-;i/75y)-6-^>y^>/ij;i/]7iz:^;U]- 
(4S)-7x-;^- (2S)-hiDUx-;M h^v]^n^^>.*^>^ : 
[Xfi 1] h^>X-4-[N-(tert-7>^^;^-;W-(4R)-^^ >X ; U7 ^ 

-;M2S)-bfnUv-;Mh^^]s//7nA. W >^;^>m i^f 

MsO A- 
boc CO z Me -,v 

h 7 >X-4- [N- ( ter t-y h ¥03 - (4R) -tHP^y- (2S) - tf D »J 

-]W^y]^D^;H>| X^;K301.6mg. 0.844 

mmoi) *mk*^U> (6.0 ml) 0t;Tl#TCh'JlW$> 
(0.47 ml, 3.375 mmol) *?>Z)l>7*-)V £ D ij K (0.13 ml, 1.68 

7mmol) fcjq*, num. 5Bf|SHt#t-3. ^^DO*MTftL, 

>-»x^ (1:1, v/v) St^J:0 h^>X-4-[N-(tert-^ h**s*fr#=. 
;W-(4R)-;*^ ^lo* -;u-(2S)-t:P u h=^>] ^ D ^ >M 

tf>H iXf^ (361.1 mg, 98S) SMftSK&ftttttt LT#fc. 

'H-NMR (CDC 1 3 ) 5 : 1.12-1. 27 (2H, m) , 1. 35-1. 52- (10H, m, including 9H, 
s at 6 : 1.45), 1.64 (1H, m), 1.90-2.05 (4H, m), 2.18-2.40 (3H, m), 3.01 
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(3H, s, MeS0 3 ), 3.17 (1H, m), 3.43-3.85 (total 7H, m, including 3H, s a 
t 6 : 3. 64) , 3.95-4.12 (1H, m), 5.25 (1H, m, MsOCH). 
[Xm 2] hy>*-4-[ N-(tert-7'h + ^;Ufc;W-(4S)-7x-;^^- 

ft 




7yftfc>"ZJ* (125.9 ng, 0.829 mnol) 180 ^^40^ KI«jBEftJ&. K 
Jfi^£3*^TTMST?tt#1 : 'S. CltLtDMF (3.0 ml)fe<fc_^^-7xy 
-;!/ (0.11 ml, 1.078 bboDSJP^ SaifTI;, h^>X-4-[N-(tert-7> 
* - (4R) $ y.7s)V7 * ~JV- (2S) - tf □ u h ^ >>] i/7 a 

^•^yts^ym ^)V^7sV-)V (361.1 mg, 0.829 mol) © DMF (3.5 
ml) *tt£*rpr<5. SJS^?i ; i^S{C5O°CT180#F^M#1-§ o 

-fcTttSU s\*H->-fflk3L?)V (8:1, v/v) «K»«fct) h^>X-4-[ N-(te 
rt-^h+^;Pfc;W-(4S)-7xx;i/5 1 ^--(2S)-hfoU> f x;M h+v]^ 
d^U-^^M^K xx^;K367.2 mg, 98%) fcitfisgijfctftttt&r 

l H-NMR (CDC1 3 ) 5 : 1.15-1.32 (2H, m, CH 2 ), 1. 35-1.56 (11H, m, including 
9H, s at 6 : 1. 46), 1.93-2.10 (5H, m, CH 2 , CH), 2.27 (1H, m, CH 2 ), 2.45 
(1H, m, CHj), 3.14-3.27 (2H, m); 3.44-3.79 (total 6H, m, including 3H, s 

at 5 :3.67), 3.81-4.07 (2H, m), 7.20-7.45 (total 5H, series of m, Ar 
H). 
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[IS 3] h?>*-4-[ (4S)-7x-;P^-(2S)-fc!oU^-;M b* 9 s]i 
2 ny\tty *?-)\, i^^©^ 



• h 5 >X-4- [ N- (t er t-7 h - ;W - (4S) -7 x ~ Jl/^*- (2S) - tf □ U 
^Wh+y]->^DAW^M>| XXx;K367.2 mg, 0.81 

7 mmol) Zmtt^Uy (7.0ral) £i§fl?U OtJTft&TK: h U 7;^D^ 

(3. 5 ml) *J0A, 5lP B f^5. M«£MffiTf;i 

t§K i7Wth'J^ATW *ETfci^£fiS*LTh5>;W-f (4S)- 

ttr)V (256. 3 "mg, 90$%^§, *-fb^«Jltl^±^ST§C: t^<^0 

'H-NMR (CDClj) 5 : 1.17-1:33 (2H, m), 1.35-1.55 (3H, m), 1.91-2.18 (5H, 
m, CH 2 , CH, NH), 2.19-2.39 (2H, m), 2.95 (1H, dd, J = 4.8, 11.6 Hz, CH 

2 ), 3.13-3.33 (3H, m), 3. 38-3. 54 (2H, m), 3.65 (3H, s, OMe), 3.68 (1H, 

m), 7.11-7.40 (total 5H, series of m, ArH). 

[xg 4] h^>7,-4-[i-[[2-(2-^^;i/7xx;i,7$y)-6-^>y^+hyu 
;H7ir^;W-(4S)-7x-;^^- (2S)-tfn u y-JM h4->h>7n^-ir> 





Me 
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>£iJU#>m X*r-;K256.3 mg, 0.733 mmol), [2-(2-/f^7xZ 

;U75/)-6-^>y^1fyu;i/] HM(207.0 mg, 0.733 nimol), HOBt (19.8 ing, 
0.147 mmol) £ DMF (9.0 ml) Mb, Si&WF^EDC HC1 (210.9 mg, 1. 
100 mmol) Zm*-. KfofcZZ <Z>lzMi&r'immm&-$-Z>* HM£I1^X^ 
T«IU £tl£ lNHClgfe^ ««^-h'J^ATlg^ MJETfcW^ 

s^fs. ne»n5St^-> u * y;i/$ffl ^§*7A^o?h^77^ -\zxm 

IIU ^DP^l/A-^^y-;!/ (15:1, v/v) h^>X-4-[l-[[2-(2- 
^ x -;l/7 5 J ) -6-^ > V^ity U M T^lJ-M - (4S) -7 x - (2 
S)-b°DUv-;i/^b^r>']v^D'\^r-y->^;i'^>m JLT.t-JV (quan 

titative yield) £Mfe7^)!/7 7X£ LTt#/r 0 

'H-NMR (CDC 1 3 ) 6 :1.04-h?29 (2H, in), 1.30-1.51 (2H, m), 2.78-2.12 (5H, 
m), 2.19 (1H, m), 2.34 ArMe), 2.37 (1H, m), 3.12 (1H, m), 3.23 

(1H, dd, J - 10.0 Hz), 3.49 (1H, m), 3.55-3.67 (6H, m, including 3H, s a 
t 6 :3.61), 3.71 (1H, m);' 3.88 (1H, m), 4.22 (1H, m), 6.95-7.10 (2H, m, 
ArH), 7.15-7.40 (9H, m, ArH), 7-90 (1H, d, J = 8.0 Hz, ArH), 7.99 (1H, 
s, NH) : 

ixm 5] h^>7.-4-[i-[[2-(2-^5 1 ;u7x-^Tsy)-6-A>y^-y-yu 
;i/]7-fe^;n-(4S)-7x-;^^-(2s)-tfDU^-;i// h^v]->^a-\^> 
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M - (4S) - 7xzj^t- (2s) - fcf □ u ^ - ;m M^] □ ^-tr >^ 

*J-)\, XXtJI/ (187.2 mg, 0.305 mmol) & THF (4. 0 mlfcjgfilU 0. 25N 
NaOH (4.0 ml)^JpA> aiftT?2BIWiWftrs. E^S«BETK»iiBSbT 
#6nSBttfclN HCl (1.5 mD^lrax.TilttiU 0rffi*§||£«fflgl|!u 7jc^fe 
ft, 50lCT*MJE^tTM®# (160.3 mg, 88X) ^7t^7 7Xtlt#fc. 
IR (ATR) v 1693, 1639, 1573, 1438 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 1.00-1.21 (2H, m), 1.22-1.38 (2H, m), 1.75-1.97 (5 
H, m), 2.11 (1H. m), 2. 30 (3H, s, ArMe), 2.42 (1H, in), 3.01-4.15 (total 
9H, series of m), 7.01 (1H, d, J = 8.0 Hz, ArH) . 7.08 (1H, dd, J = 7. 6 H 
z, ArH), 7.20-7.44 (9H, m, ArH), 7.79 (1H, d, J = 8.0 Hz, ArH), 9.62 (1 
H, br s). * 

MS (ESI) m/z 600 (M 4 +1);- 

Anal. Calcd for C 34 H 37 N 3 0^%5H 2 0: C, 67. 08; H, 6.29; N, 6.90; S, 5.27. 
Found: C, 67.02; H, 6:05; £. 6.84; S, 5.29. 
tPJ 12 4 . 

h 7 >*-4- [1- [ [2- (2-* 3-)\>7 x - )V7 5 J ) -6-^ >y*+f- V i J M )V\ - 
(4S) -7 x - )V7)\>7 * ~ )V- (2S) - If □ U 5? - JM h * *>] ^ £ p /\*h4- 

[IS 1] >7>7-4-[l-[[2-(2-^^7x-Jl,75y)-6-^>yWiJ 

;i/]7ir^;W-(4S)-7x-;^;U7^-;i,-(2S)-t:DU> ? -^^ h*>>]>^n 
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Me 



h 7 >7-4- [1- [ [2- (2-^ ^;P7 x ~ )VT 5 / ) -6-^ >V^V U ;W 
M - (4S) - 7 x (2S) - tf o U vx;M h * *>] -> P s\**r >t) JVtf >B. 

X7t-;K282.9 mg, 0.461 mmol) ^it^U> (6.0 ml) 
U O'CTffiJtTt (198.9 mg, 1.152 mmol) SJnA, £j£ 

(io:i, v/v)tMhru ^n^fna#7K^M^, ^kmt-hu^a 

^n7h^77^-t;Ti|t, ^□□^l/A-^^y-JP (15:1, v/v) gSt#£ 
0 h 5 >7-4- [1 - [ [2- tt-*M$7 x-^7 = 7 ) -6-^>;/*+rV'J ;H 7W 
;W-(4S)-7x-;U7^7vt^-'(2S)-h°0 u h^>] v7 p^\=Hr># 

;U#>B6 x^r^ (quantitative yield) *JftWfe7 i t;P7 77, tb 



'H-NMR (CDC1 3 ) 6 : 0.95-1.55 (4H, m), 1.70-2.50 (total 10H, series of 
m, including total 3H, s at 5 : 2.34 and 2.37), 3.00-4.34 (total 12H, se 
ries of m, . including 3H, s at 6 : 3.63), 6.85-8.15 (total 13H, series of 

in, ArH, NH). 

MS (ESI) m/z 646 (M + +1). 
[XU 2] b7>7-4-[l-[C2-(2-^5 : -;i/7x-;i/75 7)-6^>7^lJ-y , J 
)V\ 7 ir - (4S) - 7 x ~)VX )V 7 * X J V- (2 S) - tf P U -7 X )V * b * v] v 7 P 
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''COjH 



;i^>8£ X*y-;K297.6 mg, 0.461 mmol) £ THF (6.0 ml) fcjffifc 

U 0.25N NaOH (6.0 ml) .£Jp*, 8^1*081^5. ^MMjETK:^ 

sibTnensaaiEfciM hci C1.7 mosjo^Tinttcu ^\m^mmii 

SOTCTWBEIBftLTWH* (268.4. mg, 922!) $7^7 t bT 



IR (ATR) v 1695, 1639, 1575, 1446 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 0.97-3.22 (2H, m), 1.22-1.40 (2H, m), 1.73-1.98 (4 
H, a), 2.07-2.25 (3H, (3H, s, ArMe), 3.03-4.45 (total 9H, serie 

s of m), 6.99 (1H, d, J =.,8.0 ' Hz, ArH), 7.08 (1H, dd, J = 7.2 Hz, ArH), 
7.24 (4H, m, ArH), 7.65-7.96 (total 6H, series of m, ArH), 9.64 (1H, br 
s). 

MS (ESI) m/z 632 (M + +1) ; 

Anal. Calcd for C 34 H 37 N 3 0 t S 0.75H 2 O: C, 63.29; H, 6.01; N, 6.51; S, 4.9 

7. 

Found: C, 63.15; H, 5.71; N, 6.33; S, 4.95. 
MMM 1 2 5 

h7>*-4-[i-[[5-2 □ o-2-7;^n-4-[(i-^^;i/-3-r > h u;p*;w$-;w 
75y]7x-;W7ii5 1 ;W-(4S)-^^;i,^-(2S)-t 0 nUv-;Mh^x]v/7 

[Ig 1] h^>^-4-[N-(tert-^N^->^;i/^-;|/)-(4S)-^5 1 ;^^--(2 
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MeS 




h^>X-4-[N-(tert-7>^v^;i/#-;W-(4R)-><^>x;i/7^n;i/-(2S)- 
tfi'J^M h^'>]'>^DA*f >*;^>8 iXf^ (95.3 b 

g, 0.219 mmol) £ DMF (2.0 ml) Kl»*L, »^T, imh'J^A 
?^^^>F (46.0 mg, 0.656 mmol) £JnA* fclfcM&W.ZbQ e CT*immm 
#"TS. KJfcWLZftnis. Mx^;PT#IRT^o WKx^UJJl^&lN HC1& 

^ffll^^^A^DTh^^^-CTill, A^t>-Mx5 : Jl' (1:1, v/ 
v) flfi^D h?>;W-[N-,^ 

S)-tTD»JJ?-;M h^^J^f ^A^ti->^;i/^>^(77.2 mg, 95 %) &m&® 

'H-NMR (CDC 1 3 ) 6 : 1.17-1.34 (2H, m), 1.37-1.55 (11H, m, including 9H, 
s at 6 : 1.46), 1.91 (1H, m), 1.96-2.10 (4H, m), 2.13 (3H, s, SMe), 2. 
30 OH, m), 2.38 (1H, m), 3.07-3.18 (2H, m), 3.23 (1H, m), 3.43-4.06 (to 
ial 4H, series of m). 

[Xm 2] h^>X-4-[N-(tert-7> + v*;i/fc;i/)-(4S)-p<5 1 ;^^-(2 



MeS 



Boc k^A,, 



'CO,Me 
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h *7 >X-4- [N- ( t er t-7 h * z/*>)U#-)l) - (4S) ^)Vtt- (2S) - tf □ U v 
h + ->]v^a^\^+f->^;i/#>^ (77.2 mg, 0.207 mmol) £^>if> 
(5.0 ml) &&X$*$J-)V (0.5 ml) fCi^U OtT'fltl^TK: h U ^^Uv-'J 
J^7^^> (2M-^1f>itfe 1ml) £jbn;L, ^&T30#ffi#T<5. £ 

TK LX h 5 >7;-4- [N- (t er t-7 h * i/ti)l#-)V) - (4S) 
^--(2S)-tf DUvx;i/^ h^v] v^oA^+h>^;^>iE xxx;p (7 

5.6 m g) 94^) zmnmwtotLTmz. *fc£mtzn&>mmt%z.tts: 

'H-NMR (CDC 1 3 ) 6 : 1.15-1.32 (2H, m), 1.36-1.54 (11H, m, including 9H, 
s at 6 : 1.46). 1. 85-2. 08;.(5H, m), 2.13 (3H, s, SMe), 2.26 (1H, m), 2.38 

(1H, m), 3.05-3.16 (2H, m)%3,21 (1H, m), 3.42-4.05 (total 7H, series o 
f m, including 3H, s at 5 : 3.66). 

[XS 3] h^>X-4-[t4S)-^^;P^-(2S)-tfDU vx;M h*y]y^D 



MeS 



h 5 >X-4- [N- (ter t-7* h * - (4S) ^l/^^-- (2S) - h° P U v 

-JM h^S/] v^O^-y->^;^>^ xXt-;U (75.6 mg, 0.195 mm 

ol) mt* J-Vy (4.0 ml) fC^§?U OXT.b U-7Jk*D^ (2.0 ml) £J|l 
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*)IA-*? /-)}/ (10:1, v/v)^^tTtttHToo ttfcfci^^jq^^ j. tj 
h U *ET£iSi££g£UT h ^ >X-4-[(4S)-^?^ 

'H-NMR (CDC1 3 ) 6 : 1.18-1.52 (6H, m), 1.94-2.12 (7H, m, including 3H, s 
at 6 :2.10), 2.20-2.31 (2H, m), 2. 90 (1H, dd, J = 8.0, 14.0Hz), 3.11- 
3.32 (4H, m), 3.43 OH,, dd, J = 6. 2, 9.4 Hz), 3.49 (1H, dd, J = 5.0, 9.4 
Hz). 

[1*1 4] F7>^-f[l-[[5^DD-2-7MD-4-[(!-/fjhH>F'J 



h 7 >7>-4- [ (4S) ^JVf^r- (2S) -tfn U -J ~)V* h * v] 1/ 2 □ 
;^>^ X7f^ (161.6 mg, 0.562 mmol) £ DMF (7.0 ml) \z&M 

U [5-^7 □ p-2-7;^D-4-[(i-^^-3-f > f* u;i/*;i/^x:;i/) 75 ;]7i 
XJU]g^ (202. 8 mg, 0.562 mmol), HOBt (15.2 mg, 0.112 mmol) EDC 
HC1 (161.7 mg, 0.843 mmol) £iQ;t, St&T18P#ffljt#-f 3. £jfcift£»&X 

9\>v-e*HRu nn*j®^ inhci ^^txtsfpa#7X?§^», «MxMJ 

Th^^7^-(CTM^U^^>-Mx^ (1:2, v/v) oft^Dh^X- 



MeS 
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4-n-[[5-^Dn-2-7;^D-4-[(i-^^-3--r>KU;^;^-;W7^y]7 
x-;W7-fe^;w-(4S)-^^;u^-(2S)-t°oUv-;M h*~>]>^oM^ 

>t>m>n ixfi (328.8 nig, 93 %) wm&mvtmt 

'H-NMR (CDC1 3 ) <5 : 1.09-1.33 (2H, id), 1.36-1.54 (2H, m), 1.90-2.11 (5H, 
□), 2.15 (3H, s, SMe), 2.17-2.59 (total 2H, series of m), 3.11-3.23 (2 
H, m), 3.30 (1H, dd, J = 10.0 Hz), 3.52-3.98 (total 11H, series of m, in 
eluding 3H, s at 6 : 3. 62 and 3H, s at 3.89), 4.19-4.44 (total 1H, m), 
7.30-7.46 (4H, m), 7.81 (1H, d, J = 4.4 Hz), 8.14 (1H, m), 8.30 (1H, s), 
8.51 (1H, dd, J = 10.8 Hz). 

Lxm 5] h^>^-4-[l-[[5-^DD-2-7;|/^-n-4-[(l-^^;t/-3-'r>KU 
)Vti)V$-)V) 75 /] 7 x -;w 7ir5 1 ;W-(4S)-^5 1 ;P^-(2S)-tf □ 



> 5 >x-4-[i- [[5-^7 o □-2-7;^p-4-[(i-^^^-3--i' > F u 
;0 75y]7x-;W7-fe^;i/]-(4S)-^^;i/^-(2s)-t°n'j^-;Mh^^] 

^DA^>^;«>| xXxJl, (146.6 mg, 0. 234 mmol) £THF 

(3.0 ml) fc»*U 0.25N NaOH (3.0 ml) &iU^/-;u (0.5 bOSJO^ 
^T.5BfW»-r^>. Ejftte£«flE»tgU IN HCl£;fjD*T*fBT-?>. f/rffi^ 

B a B ^tea, sovrfflBftMLTmrnto (135.0 m g , m)%&&7^ 

IR (ATR) v 2935, 1641, 1517 cm" 1 ; ............ 

'H-NMR (DMS0-d 6 ) <5 : 1.08-1.43 (4H, m), 1.76-2.05 (5H, m), 2.14 (3H, s, 



MeS 
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SMe), 2.16 (1H, m), 2.35 (1H, m), 3.09-3.47 (4H, m), 3.55-3.66 (2H, m), 
3.71 (1H, s), 3.80-4.38 (total 5H, series of m, including 3H, s, at 
. <5 :3.89)', 7.22 (1H, dd, J = 7. 2 Hz), 7.28 (1H, dd, J = 7.2 Hz), 7.43 (1 
H, d, J = 7. 2 Hz), 7.56 (1H, d, J = 7. 2 Hz), 7.70 (1H, m), 8.15 (1H, d, 
J = 7. 2 Hz), 8.31 (1H, s), 9.32 (1H, s). 
MS (ESI) m/z 616 (MM-1) ; 

Anal. Calcd for C 31 H3 S C1FN 3 0 S S 0.5H 2 0: C, 59.56; H, 5.80; N, 6.72; CI, 
5.67; F, 3.04; S, 5.13. 

Found: C, 59.39; H, 5.53; N, 6.78; CI, 5.74; F, 2.99; S, 5.12. 
mmW 12 6 

h7>7-4-[l-[[2-(5-7MD-2-^fJl/7x-;i,7 = ;H-7MD-6-^> 
VttVVM 7-fe^;i/]-(4S)-^^^-(2S)-b: d U h^>]y^D 
^*>ti)^>m : •••• 

[XII' 1] Y7>7.-\-\A-^&-? Mu - 2 -*^ ) ^^- )Vr -S)-l-*7)\< 
^0-6-^>y^+hyj;i/3 y.X^M - (4S) -pt *)V*^- (2S) -tf P U VZLfy* h 

F MeS 

h^>7,-4-[(4S)- *5F-;i/5M--(2S)- fcfP U v^JM i/9 
%)^>W. IX5MK169.4 mg, 0.589 mmol) S DMF (7.0 ml) 

JUII (187.6 mg, 0.589 mmol). HOBt (15.9 mg, 0.118 mmol) £«fctf EDC HC 
1 (169.5 mg, 0.884 mmol) £gi&T18l$iaffi#-r<5. KJSt^ftSx?;^ 

iru zti&mk inhci &&zfmiw&fcmmm> mam.* hv 
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7^-K:T«figU ^*V>-mkJL^)l (1:2, v/v) 8E#J: D h^>X-4-[l- 
[[2-(5-7J^O-2-^^7x-J|,7^)-l-7J^D-H>y^>/iJjl,]7 
±9M - (4S) (2S) - M o u v - ;m h * v-] ~>7 o -\^-tf m > 

H XX^;K336.0 rag, 97 X) Z?m&T*:)ls7 7 XtLTmc, 

'H-NMR (CDC 1 3 ) 6 : 1.10-1.35 (2H, m), 1.36-1.55 (2H, m), 1.90-2.61 (tot 
al 13H, series of m, including 3H, s at 6 : 2.15 and 3H, s at 6 : 2.32), 

3.13-3.25 (2H, m), 3.31 (1H, dd, J = 9.6 Hz), 3.54-3.80 (total 7H, seri 
es of m, including 3H, s at 6 :3.65), 3.87-4.00 (1H, in), 4. 20-4.45 (tot 
al 1H, m), 6.75 (1H, m), 6.98 (1H, br s), 7.07-7.18 (2H, m), 7.24 (1H, 
m), 8.11 (1H, dd, J = 2.8, 11.2 Hz). 

IXU 2] h7>^-4-[l-[[2-(5-7;l/^-D-2-^^7x-;P7$/)-7-7;i/ 
* d-6-^ > v^u- VV M 7^M - (4S) ^jl^t- (2S) - tf n U *J ~ ;M N 



h 7 >X-4- [1- [[2- (5-7;k*D-2-;< 5^;i/7 x -;P75 7 )-7-7 ;m-d-6-^ 

>VttV u ; w - (4S) -y (2S) - tr □ u v h * ->] 

pa^>*;^>M6 iXfJl- (153.5 mg, 0.261 mmol) $ THF (3.0 

ml) IC»*U 0.25NNaOH (3.0 ml) fciUA, M?8l»flW#-r«. 
«£E«ttfLlIf.HCI*inATtft-r«. *fffi^ B B B ^Mffi«, *«fell, 50<CTgcJ± 
S£J£bT&g!& (138.8 mg, 93%) *&&7rE)VZ? 77 £ LTt#7c. 
IR (ATR) v 2935, 1639, 1577 or 1 ; • ....... _. 

'H-NMR (DMS0-d 6 ) 6 : 1.05-1.43 (4H, a), 1.64-2.04 (5H, m), 2.13 (3H, s, 
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Site). 2.15 (1H, m), 2.30 (3H, s, ArMe), 2.33 (1H, m), 2.95-3.40 (3H, 
m), 3.54-3.82 (total 4H, series of m), 3.83-4.38 (total 2H, series of 
m), 6.90 (1H, m), 7.08 (1H, m), 7.21 (1H, dd, J = 3. 2, 8.4 Hz), 7. 26 (1 
H, dd, J = 7.6 Hz), 7.93 (1H, dd, J = 3.2, 11.2 Hz), 10.05 (1H, br s, N 
H), 12.05 (1H, br s, C0 2 H). 
MS (ESI) m/z 574 (M + +l) ; 

Anal. Calcd for C 29 H 33 F 2 N 3 0 5 S 0. 5H 2 0: C, 59.78; H, 5.88; N, 7.21; F, 6.5 
2; S, 5.50. 

Found: C, 59.89; H, 5.65; N, .7.21; F, 6.43; S, 5.44. 

mmm 1 2 7 

h 7 >7-4-[l-[[5-7 □ □-2-7;^D-4-[(l-^^;i/-3-< >^/}))Vfi)V^=. 
)V) 7 5 7 ] 7 x - M 7±^M - (4S) (2S) - k° P U s J-fr* ->] 

ixm 1] h^>^-4-[lT%-7nD-2-7;^D-4-[(l-^5 1 ;i / -3--r>^y 
U;i/^j;i/^-;i/) 75 A 7x.ri7i/] 7ir?;W-(4S)-^^;^^--(2S)-fc:o U v- 



h^>7-4-[(4S)- t^JV^-ilS)- fcf PU ~*=.;M h^vOv^D/v^U 
#;i/#>^ X7nx;K163.2 mg, 0.568 mmol) & DMF (7.0 ml) IC^ 

7xn;i/]W(205.4 mg, 0.568 mmol) , HOBt (15.3 mg, 0.114 mmol) &£Z$ E 
DC HC1 (163.3 mg, 0.852 mmol) ^jJQPis ^TlS^TO^-f -5. RfoWLKfoWt 
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fcnai^TS&fRu ^n*wtk in hci ^zxtmumsymmm. 

K*hU*ATttfl£L »ETK:»a*g*-rs. Bfc£v:'J#y*£JS^S# 
7A^D7h^77^-l;iiIu ^*tf>-B«x^ (1:2, v/v) 

0 ^^>^-4-[i-[[5-^Da-2-7;^D-4-[(i-^^-3-^>^VU;^;^ 
-;W 75/] 7 x - ;w - (4S) 5^5^- (2S) - if a u v~ ;m h ^ 

->h>*DMrtf>;fr;p#>gg iXfjP (348.7 mg, 97 X)^«fi7^;p 

'H-NMR (CDC1 3 ) 5 :1. 10-1. 33 (2H, in), 1.37-1.55 (2H, m), 1.92-2.11 (5H, 
m), 2.15 (3H, s, SMe), 2.25 (1H, m), 2.33-2.59 (total 1H, m), 3.12-3.36 
(3H, m), 3.52-3.99 (total 8H, series of m, including 3H, s at 6 : 3. 6 
2), 4.17 (3H, s), 4.19-4.45 (total 1H, m) , 7.29-7.42 (2H, ml, . 7. 45-7. 54 
(2H, m), 8.38 (1H, d, J = 8.0 Hz), 8.51 (1H, dd, J = 12.0 Hz), 9.50 (1H, 



h 7 >7-4- [ 1 - [ [5-7 □ D -2- 7 M a -4- [ ( 1 - * 5P > ij jkfc 

-)V) 757]7x - )V\ - (4S) (2S) - tf D U v - V * 

y]y^DA^>^>^ x7t-;K154.7 mg, 0.245 mmol) £ THF 

(3.0 ml) CJg#U 0.25N.NaOH (3.0 ml) fc«fctf *$J-)V (1,0 ml) » 
X, ^T*18B#OT^T^>o ^^MJEMblNHCl^iD^Ttftt--5o Iff* 
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U w 7 5 j ] 7 ipwrtfji/] - (4S) (2s) -tf nu $>= 
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IR (ATR) v 2937, 1621, 1529 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 1.07-1.42 (4H, m), 1.62-2.41 (total 10H, series of 
m, including 3H, s, at <5 : 2. 14), 2.95-3.47 (total 3H, series of m), 3. 
52-3.92 (total 4H, series of m), 4.00-4.39 (total 5H, series of m, inclu 
ding 3H, s, at 6 : 4.22), 7.37 (1H, dd, J = 7.6 Hz), 7.49 (1H, d, J = 7. 

6 Hz), 7. 54 (1H, dd, J = 7.6 Hz), 7.83 (1H, d, J = 8. 4 Hz), 8.06 (1H, d 
d, J = 6.4, 11.2 Hz), 8.21 (1H, d, J = 8.4 Hz), 9.73 OH, s, NH), 12.05 
(1H, br s, C0 2 H). 

MS (ESI) m/z 617 (M + +l) ; 

it- 
Anal. Calcd for C 30 H 34 C1FN 4 0 5 S 0.5H 2 0: C, 57.55; H, 5.63; N, 8.95; CI, 

5.66; F, 3.03; S, 5.12. 
Found: C, 57.69; H, 5. 43%.. 8. 92; CI, 5.67; F, 3.04; S, 5.18. 

•mm 12 8 ' ,;. • " . 

h z> >X-4-[l-[ [5-£ □ □-2-7;i/^-a-4-C(l-^5^;p-3-f > H U )l>% )V-$~)V) 

7 ^ J ] 7ir;H TttM - (4S) * >X)V7 (2S) - fcf □ U * b 

[18 1] h^>7;-4-[l-[[5-^PD-2-7;^D-4-[(l-^^;P-3-<>KU 
MJVtf-M 7 $ J ] 7x-JH TttM - (4S)-* * >7>)V7 * -)l/- (2S) -bf □ 
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h^>x-4-Ci-[[5-^DD-2-7;^n-4-[(i-^^-3-r>KU;^;i,fc 
;WT$y]7x-;u]7ir^;w-(4S)-^^^-(2S)-hfDUv-;M h*<>] 

y^D^1t>*M>l X*tW (182.2 nig, .0.289 nunol) 

j-vy (4.0 mi) izmmL. o°crmwT\zm- ^ a am^Bmm. (149.7 mgj 

0.867 mmol) SJpA, ^^T'2P#^M#T3o £/&?&£:7 □ D*;UA-;*^y 

-;u (io:i, .v/v)T«Ru c:ftsi&»»***ttife8K ^w^-ku^at 

-tcT*if§3U ^Dn^;uA-^^y-;i/ (i0:i, v/v) SS$hfc g h 7 > 
x-4-[i-[[5-^ □ □-2-7;i/^-D-4-[(i-^^;i/-3-< > F u 7=5 
/] 7i-jn 7-fe^;i/]-(4S)-^^ >x;i/7^- -;i/-(2s)-tf □ u >>x;m h^v-] 

y^D^t>*M>i| *3\U/.x*t\>K159.1 mg, 83%) 

'H-NMR (CDCI3) 5 : 1.09-1,^34 (2H, m), 1.35-1.55 (2H, in), 1.88-2.14 (5H, 
m), 2.27 (1H, m), 2. 42-2*fiQtotal 1H, m), 2.92 and 2.94 (total 3H, s, 
S0 2 Me), 3.14-3.33 (2H, m),, 3: 44-3. 95 (total 11H, series of m, including 
total 3H, s at 6 : 3.62 and 3.67, and 3H, s at 3.90), 4.04-4.60 (total 2 
H, series of m), 7.30-7.47 (4H, m), 7.83 (1H, s), 8.13 (1H, m), 8.31 (1 
H, s), 8.53 (1H, dd, J = 12.0 Hz). 

[X@ 2] h^>7N-4-[l-[[5-7no-2-7;U^P-4-[(l-y^;i/-3— f>HU 

^^xjW75y]7x-;W7W;W-(4S)-^^>7;^7^x;i/-(2S)-t:a 
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h y >X-4- [1- [ [5-7 □ D-4- [ 5^;i/-3--r > K u m - 

» 7 5 J ] 7 x - M 7±:?M - (4S)-* 7 >X)\> 7 it -)l>- (2S) - 1? □ U x ~ ;M 
h+y]y^o^it>M^>l l^r^ (159.1 mg, 0.240 mmol) 

* THF (3.0 ml) H«U 0. 25N NaOH (3. 0 ml) MT4P#H«#-f 

hifyy^-\zxmUL\ 2nnts)l&-*?/-Jl (20:1, v/v) gft#«fct)M 
<M (107.4 mg, 69%) WmOTWy 77 t LT#£. 

'H-NMR (DMS0-d 6 ) 5 : 1.07-1.45 (4H, m), 1. 72-2.06 (5H, m), 2.06-2.49 (2 
H, m), 3.04 and 3.06 (total . 3H, s, S0 2 Me), 3.13-4.50 (total 12H, series 
of m, including 3H, s at <5 : 3.89), 7. 22 (1H, dd, J = 7. 6 Hz), 7.28 (1H, 
dd, J = 7.6 Hz), 7.44 (1H, d, J = 7. 6 Hz), 7.56 (1H, d, J = 7. 6 Hz), 7. 
71. (1H, m), 8.15 (1H, d, K= 7.6 Hz), 8.31 (1H, s), 9.33 (1H, s, NH), 1 
2.09 (1H, br s, C0 2 H). . 
MS (ESI) m/z 648 (M + H),,. " 

HMfy 129 : - 

h 7>X-4-[l-[[5-i7 D P-2-7MD-4-[(l-/^;i/-3-'f y^^/'J 
^)75/]7x ~ M 7tt)V\ - (4S) 7 >7JU7 * n (2S) - fcf □ U 9 J-)V * 

[IS 1] K 7 >7-4-[l-[[5-^ P D-2-7j|/tD-4-[(l^?;hH 

U ;i/#;w*-;i/) 757]7 x~ju] - (4S) -7- 7 >7^7 * (2S) - tr 

□ U^-;m H+s^]^ □'s+ij- >n ^^;i/ ixf^©^ 
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h7>^-4-[l-[[5-^Da-2-7MD-4-[(l-^^H-f>^/'J;^M 

->'W75y]7x-;W7i:^;i/]-(4S)-^^^-(2S)-t 0 DU> 5 -;i,^ 
5/h>*DA*tf X 7t^ (194.0 rag, 0.307 mmol) 

ft^l/> (4.0 ml) fcigtf?U 0 < Clr^Ttm-7DDii^m«(i59.l m 
g, 0.922 mmol) £JnA, mWLmT*m?*mftTZ>. K^SSix^TtR 

A^p?h^7^-l:T»SU 7dd*^a-^7-;p (20.-1, v/v) 

H^>^-4-D-[[5-7np-2-7;i/^a-4-[(l-^5 : -;i/-3-'r>^/U;^;!/ 
# - ;W 7$y]7i ~M 7ir 3MI/J - (4S) - j* * >Z)17 * (2S) - hf □ U S? ~ 
ft*h*isVs2u^*vy*)lTS>M ^JH7f^ (quantitative yield) 
. £6£7^7 7-7<hLT#fc 0 
'H-NMR (CDClj) 6 : 1.12-U%.(2H, m), 1.37-1.55 (2H, m), 1.92-2.13 (4H, 
m), 2.20-2.67 (total 3H^ -.series of m), 2.92 and 2.95 (total 3H, s, S0 2 M 
e), 3.25 (1H, di), 3.46-3.92 (total 9H, series of m, including total 3H, 
s at 6 : 3. 63 and 3.66), 4.14 (1H, m), 4.18 (3H, s, NMe) , 4.39 and 4.55 
(total 1H, m), 7.30-7. 42 (2H, m), 7.42-7.54 (2H, m), 8.39 (1H, d, J = 8. 
0 Hz), 8.53 (1H, dd, J = 12. 4 Hz), 9.51 (1H, s). 

inm 2] h7>^-4-[l-[[5-7DD-2-7J^a-4-[(l-^5 : Jl/-3-<>^/ 

U^;^-;i,)75 7]7x-;i,]7-fe^;W-(4S)-^^>7;U7^-;i,-(2S)-if 
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h^>7>-4-[l-[[5-^DD-2-7;^D-4-[(l-^^^-3-f y^J^))Vtl)Vts 
75 7] 7x-JW 7-ir - (4S) -7 37 >>U1> 7 * (2S) - fcf P u y-jP 
7 h*vh>^DA*+)->#;i^>^ I7f;i/ (203.8 mg, 0.307 nimoi) 

£ THF (4.0 ml) fcJMU 0. 25N NaOH (4.0 ml) (0.5 ml) 

MT3.5I^MI«^f*.'KJ6«S«jEE«ttb, SiftKllN HCl£iD*.T 
.. tftft, tKT^IRLT 2uwfc)Vk-*9 ;—)V (10:1, v/v) jg^TJAtBT 

—)V (I0:l, v/v) ^«tf5M#i (quantitative yield) SEfi7*;k77;* 
IR (ATR) v 2935, 1621, 1525 cm"'; 

'H-NMR (CDCl 3 ) 6 :l.ll-l>34 (2H, m), 1.38-1.57 (2H, m), 1. 80-2. 14 (5H, 
m), 2.30 (1H, m), 2.49 an,Q%60 (total 1H, m), 2.92 and 2.95 (total 3H, 
s, S0 2 Me), 3.25 (1H, m), .3. 46-3. 92 (6H, m), 4.06-4.60 (total 5H, series 
of m, including 3H, s at"' 5 : 4. 17) , 7.29-7.42 (2H, m), 7.42-7.55 (2H, 
m), 8.38 (1H, d, J - 8.0 Hz), 8.53 (1H, dd, J = 12.0 Hz), 7.44 (1H, d, J 
= 7.6 Hz), 7.56 (1H, d, J = 7. 6 Hz), 7.71 (1H, m), 8.15 (1H, d, J = 7. 6 
Hz), 9.51 (1H, s). 
MS (ESI) m/z 649 (M*+l) ; 

Anal. Calcd for C 30 H 34 C1FN 4 0 7 S 0. 5H 2 0 1.5HC1: C, 50.55; H, 5.16; N, 7.8 
6; CI, 12.43; F, 2.67; S, 4.50. 

Found: C, 50.53; H, 4.75; N, 7.62; CI, 12.43; F, 2.62; S, 4.40. 
$mm 13.0 

h 7>*-4-[l-[[5-0 □ P-2-7;^o-4-(l-^5 L ;l<-3-r > F V)V1])V#-)V7 
5 J) 7x.-M 7il^;i/]-(2S)-tf □ 'J h^XI-l-v^ pa+U->*;P 
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[IS l] K7>*-4-[(2S)-fc!n»J5?-;M b^y]-l-i^^a^v>^ 

4-[(2S)-trnU^-;Mh^>]ftAS8t *qF* IXt^ (2. 0 g, 7. 36 m 
mol) ZBM-*5>;-)l (l:io, 55 ml) fc»j*U D^A/T;i/5^ (1 g) 
SJWA, M3. 8 ^EET?15l^|igg5tt*#(bSff 5. »Stt*5aK:TjBd»ft(§^ 
U M^ffiT»^^SbT4-[(2S)-k°DUv-;Mh^5<]-l-x^n^ 

**>*;^>» x^ i^fjv 0.71 g ) m&ttovtmtVTmc. *<t 

%m*7^Y- h>j;i/-7K (ra 40 nl)\z»MU h»Jx^;P75> (1.5 ml, 
10,6 mol) ^D^-tert^A (1.7 g, 7.80 mmol) *Jn 

^ ^S^15B#«^^ )o; ^^^Wx5 L ;i/(300 mDT^L, dtt£Jg;fc 
1 NHC1 (100 ml) &&TMm&Mfr (100 ml)», *t*««^*^AT« 
ift», «ETfc:»ii*e*bT4-[l-(tert-^h+i/A;i,sj?-;W- (2S)-lfPU 
y-JWh^y]-l-y^A^>*M>| I7f^ (2.26 g) * 

IfilttltLTllL *iftttft£**/-;P (50 il)fc»#U ^HJ^AX 
h*->H (1.07 g, 19.9 hbo 1) SiDA, 15«fMJDl»aarr5. SffiftSMfc 
ifr&PU 1 NHC1 (100 ml) fcStT, ^PD^A (2 x 100 mDfCTMft. ft 

©^^X^y-^/^>if> (i:4, 60ml)tC&$U ^M^Ttl (h>JX^ 

h7>^Stt#©^*©4-[(2S)-tfPUv-;M h*'>]-l-5/^p/\+U->* 
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a*7^P?h^77>f- (Biotage) TfitSU A^>-SiX?Ji' (4:1) 
«E»«kD h7>*-J*tt#*ft, cn^h'J7;^PTO (5 ml) fc.ktf&ft; 

ftsnsaaE^fiftawTKjSftT+ftbfc^ i?oD» (200 notti 

4-[(2S)-lfoU>?-JM h^'>]-l->-^o^U->*;i/#>gE ^^;Pxxx;i/ 
(504 mg) ^^tfiitlltLTifc. 

'H-NMR (CDCI3) 5 .-1.20-1.29 (m, 2H), 1.34-1.51 (m, 3 H), 1.66-2.10 (se 
ries of m, 7 H), 2.23-2.31 (m, 1 H) , 2.83-2.89 (m, 1 H), 2.95-3.01 On, 1 

H), 3.20-3. 28 (m, 2 H), 3.32-3.36 On, 1 H), 3,44-3.48 (m, I H), 3.66 
(s, 3 H). 

MS (ESI) m/z 242 (MHl)W 
DDB 2] h^>X-4-[l-,i# 7 ^Dn-2-7;i/^-p-4-(l-^^-3-OFU;V 
tl)V^)V7 5 y ) 7x-^7lfJW - (2S) - tf O U >>x;M h *zs] -l-*>£ U 




[5-^7 o p-2-7 ;i^o-4-[(l-;* 5\>l/-3--f > H U 75 /]7i- 
;WB»(344 mg, 0.953 mniol) *«t^ h 7 >X-4-[(2S)-tf □ U 
->]-l-v^D^+f->*;i/^>M >-5 1 ;UX7 > ^;i/(230 mg, 0.953 mmol) £ DM 
F (10 ml) 4»> EDC HC1 (274 mg, 1.43 mmol), DMAP (ftMSS):fc«ktf HOBt (M 

*») Sim*.* M-ei5i^HjKi$T5. KMi^Blx^i, (200 mi) 
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(100 iDSJn^ *W«m*iUc (100 

(i-*5JMU-3-< > k u;i^;pfc.;P75 y) 7x - ;w 7-tr^;W-(2S)-t°p u v 

-)\'*h* s shl-i'9U^tt>jj)i,tf>m ^^;UX^^(556 mg, 100%) 

'H-NMR (CDCI3) (5 : 1.12-2.32 (series of m, 13 H), 3.15-4.25 (series of 

m, 14 H), 7.32-7.44 On, 4 H), 7.81 On, 1 H) , 8.14 (m, 1 H), 8.29 (br s, 
1 H), 8.48-8.52 On, 1 H). 

MS (ESI) m/z 584 (M*+l). 

[IS 3] h^>7.-4-[l-[[5-^Dn-2-7;^P-4-(l-^5 1 ;M-r>r ; U;P 
^;^-;UT$y)7ac-;H7-fe5 1 ;i/]-(2S)-lf n>Jy-)Mhty]-l^D 



h 7>^-4-Ii-[[5-^ □D-2-7;^n-4-(i-y^;u-3-r > k u 
7$y)7x-;n 7-tz^;w-(2S)-tf n u $?- jm h*s/|-i-$/£ d/\*u-># 

;|/tK>^ ^fiUXfJl^ (556 mg, 0.953 mmol) (C THF (10 ml) £«fctf 0.25 
N NaOH (10 ml, 2.50 mmol) Sin A, UTIBBmftttT*. £j«£l N HC1 
(100 ml) left*, ^nD*H-^^;-;P (5:1, 2 X 100 iDlCTaiflJf 

'H-NMR (DMS0-d 6 ) 6 : 1.13-2.34 (series of m, 13 H), 3.16-4.24 (series 0 
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f d, total 11 H), 7.32-7.44 Ob. 4 H), 7.81 (s, 1 H), 8.11-8.14 On, 1 H), 
8.29 (s, 1 H), 8.46-8.51 (m, 1 H). 
MS (FAB) m/z 570 (M*+l); 



Found: C, 62.55; H, 5.99; N, 6.96. 

$mm 1 3 1 

h ^ >7-4- [1- [ [2- (6-7;^ n-l ^;i/-3--r > H U )V) -6-^ > V*=Hf- V 1 J M 
7-fe5P;H-(2S)- k'DiJy-JW h^v]-l-v^D-\+-!t>^;P^>^ : 
[xn 1] h^>7-4-[l-[[2-(6-7;i/^P-l-^5 1 ;i/-3-'f >FU;i/)-6-^> 



(200 mg, 0.617 mmol) & kXSY 7 >7-4-[(2S)-t:n >J 
vj-l-^^P^x^^;^^ IXf> (149 mg, 0.617 mmol) £ 

DMF (10 ml) 4", EDC HC1 (177 mg, 0.926 mmol), DMAP (M®fi)&£ MB t 

mmm) zmz.. m^immmftTz, ^mmzmm^ji (200 mo 

&®m&&* (100 mO^flPTL WfiSS&^lWrs. WfclSfiSft&S* (lOO m 
1)», i7X«l7^y^ATW, iETC!§I5§i1-5. t#?>n£gi 

(I0:l) 1^0 h^>y;-4-[l-[[2-(6-7;l/^-0-l-^^;U-3-T> 

Hu;i/)-6-^>y^+hyu;W7-t^;u]-(2S)- tfnuv^M b4^>] -1-5/7 

P^\+-y->*;^>^ *?)V JiXf-Jl (338 mg, 100 %) *%m&mwiy>}t 



Anal. Calcd for C 30 H3 3 C1N 3 0 5 0. 25 H 2 0: C, 62.71; H, 5.88; N, 6.96. 




[2-(6-7;i^D-i-^^;i/- : 3-i' > h u;i/*;i/fc;P75 /)-6-^>v=hjvu 
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'H-NMR (CDC1 3 ) 6 : 1.11-1.48 (series of m, 4 H), 1.86-2.06 (m, 8 H), 2. 
18-2.35 (m, 1 H) 3.16-4.27 (series of m, 14 H), 7. 05-7. 24 (in, 3 H), 7.5 
0-7.52 (ra, 1 H), 7.62-7.67 (m, 1 H), 7.90 (s, 1 H), 8.38 (dd, J - 8.8, 
5.4 Hz, 1 H). 

MS (ESI) m/z '549 (M'+l). 

CIS 2] h^>X-4-[l-[[2-(6-7;^D-l-^^;i,-3-r>KU;i/)-6-^> 




h ? >x~i- [i - [ [2- (b-y0tp-\-* j-^-i-^ y h u )V) -6-^ >y*++h/ ij 

IXfJl' (338 mg, 0.617 mmol) Jc THF (10 ml) 0.25 N NaOH (1 

0 ml, 2.50 nmoD^PA, ^-TrimmmWTZ. KfoWLZl N HC1 (100 ml) 
7DD*;]/£-^./-jl, (5:1, 2 X 100 ml){CTaai-r-5 0 &fct}?& 

(10:1) ^ctD^^l (202 mg, 49S) ^^7^7 7* £ bTt#fc, 
'H-NMR (DMS0) 6 : 1.07-1.35 (m, 4 H), 1.83-1.93 (m, 8 H), 2.13 (m, 1 
H), 3.12-4.21 (series of m, 11 H), 7.14-7.22 On, 2 H), -7. 51-7. 54 (m, 2 
H), 7.63 (d, J = 8.1 Hz, 1 H), 8.28-8. 33 (m, 2 H). 

....... MS (FAB) m/z 534 (M 4 +l) ; ... , .. . . 

. Anal. Calcd for C SO H 32 N 3 0 5 0.5 H 2 0: C, 66.41; H, 6.13; N, 7.74. 
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Found: C, 66.60; H, 6.23; N, 7.46. 

mmm 1 3 2 

h 7 77-4- [4- [5-7 □ □-2-7;i/^P-4-[(l-^5 1 ;l/-lH-3-r > H U Jl^l/fc 

;W 7 5 A 7z-M - os) - ; e;i/7 * u h * *>] ->7 □ ^=hj- > %)\,-$ y 

ixm 1] 4-[4-N-^>> 5 Jl/^-^->*J|/^-;U-(3S)- ^;i/7*U-;M 

CXI Tl 

^^•0^0 ^^COOMe 

4-n-^>v;v^v^;!/^c:;u-(3S)- ^e;i/7*u>^^y-;i/ (1.42 g, 5.6 

5 mmol), 4-hFntygI#i,. iXf^ (860 ng, 5.65 mmolh h 

U7x-;i/7^-77^> (l,93. r g, 7.35 mmol) £THF (15 ml)Kl*»U DIAD 
(1.44 ml, 7.35 mmol) &Bximf%ttof&&ffi? 5 . K&WL&M&tlfo&L , M 

(middle pressure chromatography system: YAMAZEN YFLC-5404-FC, 7 no*;!/ 
A, <f» 37 mm X 300 mm, 12 ml/min) fcTJWBU 4-[4-N-^>v;^^->^;P 

^-;u-(3S)- qE;P7*U-;M h*~>]£m§& ixf^ (2.18 g, 

10030 £M&MKfl£bTf#£: 0 

'H-NMR (CDC1 3 ) 6 : 3. 20-4. 40 (m, 9 H), 3.88 (d, J = 7.8 Hz, 3 H), 4.96 
(m, 2 H), 6.88 (d, J = 8.8 Hz, 2 H), 7.54 (m, 5 H), 7.90 (d, J = 8.8 Hz, 
2 H). 

MS. (ESI) m/z, 386 (M*+l). 
[IS 2] 4-[4-tert-7h^^*;i/^ri;i^(3S)- : &;i/7*ij-;i/^ h^v-lv 
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X7f;i/ (2. 18 g, 5. 65 mmol) %:*$J— )Wh U yJlft'uWfSt. (4 
0 ml, l:l)fc»#U 50XO5?>>A-7;P5^/R* (1 g) £Hn^ 5 mj£©7jc 

ffiTtcjaaiei. ^snssg^THF (20 bdicwku mjx?;]/7$> (3.9 

ml, 28.3 mmol) *ck^-tert-^;P 5?*-^-h (1.85 g, g.fmmol) 

TH*X^fcT»tiI. aap^^fP^TRm, *tK«T^5/->AT» 

7^ — (middle pressure chromatography system: YAMAZEN YFLC-5404-FC) \ZT 
m«^T4-[4-tert-^h*">*;^n;P-(3S)- U=;M h 

MS (ESI) m/z 252 (M + +l). 
[Ill 3] H^>7,-4-[4-tert-yh^~>^;PfcJU-(3S)- y x)M 



541 

BNSDOCID: <WO__02053534A1_L> 



WO 02/053534 



PCT/JP01/11641 



mxnx-mz i/X U h 7 >7Sft*©H^#j (DA- [4- 1 er 1-7 h v#;U# 

x;M3S)- *2)\<7*v-)v* h^rv] y^u^^-ytDV^yB. xt; 

x;K450 mg, 1.21 mfliol) y'J^M7A^DTh^77^- (Biotage, 
flush chromatography No. 2, 195-s, h )VJL>/fm^)V, 9:1) \ZTfrM 
U h^>X-4-[4-tert-7>^->^;i/7^x;U-(3S)- ^)V7 * U x;M h^v] 

^□^-tf->#;i/#>^ xxt-;K45 mg, iox) 

'H-NMR (CDClj) 5 : 1. 28 (m, 2H), 1.42 (m, 2H), 1.48 (s, 9H), 2.05 (m, 4 
H), 2.28 (m, 1H), 3.02 (m, 1H), 3.25 (m, 1H), 3.48 (m, 4H), 3.65 (s, 3 
H), 3.70 (t, J = 9.1 Hz, 1H), 3.83 (d, J = 8. 3 Hz, IB), 3.96 (d, J = 11. 
3 Hz, 2H). 

MS (ESI) m/z 357 (MHl). 

[1M 4] b^>7,-4-['(3S)- W*'J-;W Y*i/]i/2u^*c^yti)\> 



h^>X-4-[4-tert-7>^>-^;i/^-jl,-(3S)- Wt'J-JM h=^>]5> 

9 u^^yft jitfym X7vx;p (45 mg, 0. 13 mmoi) zm.iktT-u 

>/YV7.Mumm (15 ml, 2:1) \Z®MV, ^T2rtjf^T£ 0 KJfoWt* 

mS.T^zmm^Lxhy>7,-4-[ (3S)- WtiJiJWh^y]^D 
^3r+r>#;i/#>^ XXtS>K29 mg, 9U) <h'LT# 
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'H-NMR (DMSO) 6 : 1.20 (m, 2H), 1.48 CAB type q, J = 10.5 Hz, 2H), 2.05 
On, 4H), 2.88 Ob, 1H), 2.95 On, 1H), 3. 00- On, 1H), 3.20 On, 1H), 3.25 . 

On, 2H), 3.40 (dd, J = 4.0, 8. 8 Hz, 1H), 3.53 (dt, J = 3.0, 10.5 Hz, 1 

H), 3.66 (s, 3H), 3.77 (dt, J = 2.5, 8.8 Hz, 2H). 
MS (ESI) m/z 258 (M+l)\ 

[IS 5] h^>X-4-[4-[5-^DD-2-y;i/^-D-4-[(l-^5 1 ;i/-lH-3-^> F 
U MM - M 7 S J] 7 x ~)Vh (3S) -W7 * >J h 4 ->] v£ P ^+f- 




hv>X-4-[ (3S)- fE^7^y=:;Mh+^]^p^lf>*;|/j|?>pt ^ 
x*t-;K29 mg, 0. ii'mmol), [5-7 O □-2-7;i/^D-4-[(l-^5 1 ;i/-3— f 
>H'JMM-;W75;]7i - ;!/] « (4 1 mg, O.l mmol), EDC HC1 (33 m 
g, 0.17 mmol), HOBt (29 mg, 0.21 mraol)£=k£fi)MAP («») £DMF (2.5 ml) 
S^T18BtP B 1WT§. S«^MX^ (50 ml) T^lRU £tl£lN 
HCl ££Mfn&i&7K&*fK Mi7^yH7i,^IT5 0 ttftf££Ml± 
Tfc»»g5£bTfcSn*8S£K:THF (6 ml) 0.25 M NaOH (0.68 ml, 0. 

17 mmoi) *nx, 'm.uximmm.w-r^. Kmm^mj£T\zmm^bxns 
nzmmziK hci znn^ mm^m&m^ m, ME&MLTmm® 

(57 mg, 86S) $r*fe@»i:LTt#feo 
... 'H-NMR (DMS0-d 6 ) <5 :.1.20 (m, 3H), 1.35 (m, 3H), 1.92 -On, 3H), 2.18 (m, 
1H), 2.90 (m, 1H), 3.52 (m, 2H), 3.50-3.85 (m, 7H), 3.88 (s, 3H), 4.05 
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and 4.30 (2m, total, 2H), 7.22 (t, J = 7.0 Hz, 1H), 7.28 (t, J = 7. 5 Hz, 
1H), 7.40 (dd, J = 7. 8 Hz, 19. 1Hz, 1H), 7.55 (d, J = 8. 3 Hz, 1H), 7.70 

(dd, J = 5.8 Hz, 10.7 Hz, 1H), 8.15 (d, J = 8. 6 Hz, 1H), 8.31 (s, 1H), 

9.31 (s, 1H). 
MS (ESI) m/z 587 (M+l) + ; 

Anal. Calcd for C 30 H 33 C1FN 3 0 6 : C, 61.48; H, 5.68; K, 7.17. 
Found: C, 61.06; H, 5.73; N, 6.88. 
ntMM 13 3 

h^>7.-4-[l -C5-^qn-2-7;i/^-P-4- C( 1 1 H-3- 

^>KU;i/#;i/fc;w 7$y] 7x-;i/7-fe^;i/]-(4S)-^^;i/-(2S)-e 

[I@ 1] (2R, 5S) -2-7x-;i/-3-pf^it-l-T-tft^>^D C3. 
3. 0] 3^ >- 8- 



(5S)-t FD^v^^t: D'J> 5 >-2-^-> (72 g, 0.63 mol), ^>XT 
)V¥\l Y (79.6 g, 0.75 mol) %>&T$v-Y )VJL>7.)V7 *yW. (1.6 g, 9.4 mmo 
1) £h;Ux> (500 ml)*> Dean-Stark 7K^IISS £tttt> 48P#KM>1 
SiT^ 0 S^^^IC^^, 7k (300 ml) £jtJP;L, Mx^JHCT&ttJ-r 

*t£t MJETfcig&Si. #e>n^M^MEE^LT (2R, 5S) -2-7i 

x;I/-3-^1t— i-7iftfv^n C3. 3. o) -*>?$y-i-^y (71 g, 5620 
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'H-NMR (CDClj) 6 : 1.95 On, 1H), 2.30 On, 1H), 2.58 On, 1H), 2.80 On, 1 
H), 3.48 (t, J = 8.0 Hz, 1H), 4.15 On, lfl), 4.24 On, 1H), 6.32 (s, 1H), 
7.32 (01, 3H), 7.40 (in, 2H). 

MS (ESI) m/z 204 (M+l)\ 

IXm 2] (2R, 5S, 7S) -7-^^;i/-2-7x-^-3-^-y-l- 
7tf bfi^D C3. 3. 0] :t^>- 8- 




(2R, 5S) -2-^x-;i,-3-4-^-l-71ft:>/^0 C3. 3. oT *9 
37>-8-^"> (5.08 g, 25 Bimo 1) COTIIF (30 nDjJHftfc, -IVCHSt&Tfc. U5 1 
£A ^yyatr;P7$ l>,S { p M mm in THF, 13.1 ml, 26.3 imol). £j» 
KJ&mmmtT?l5pkk&. BOit^)V (LIS ml, 125 mmol) * 
ftlA, ££K-40t;T30#fehr3o S^^tK-»^T>^-^A tK^ 

£ D7h^77^ -(middle pressure Yamazen, linear gradient of n-^-tf- 
>/»B£x^;U 4:1 -1:1, 30 ml/min, <i> 50 mm X 300 mm, range 0. 32) \ZX 
ffiigU (2R, 5S, 7S) -7-^5 1 ;i/-2-7x- / ii'-3-^t- 1-7+Pt: 
v^O C3. 3. 0) ^^>-8-t>(3.8 g, 7020 £&ife&«£LTWc 0 
'H-NMR (CDC 1 3 ) 6 : 1.23 (d, J = 7. 3 Hz, 3H), 1.54 (m, 1H, 3-H), 2.62 
(m, 1H), 2.95 (m, 1H, 4-H), 3.52 (t, J = 7. 5 Hz, 1H), 4.09 (t, J = 7. 5 H 
. z, 1H, 2-H), 4.22 (dd, J = 6,5, 8. 0 Hz), 6.33 (s, 1H), 7.32 (m, 3H), 7.4 
6 (m, 2H). 
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MS (ESI) m/z 218 (M+l) + . 

[IS - 3] i -N-^>v;i/^^v*;i/fc;i—(4S)-^5 1 ^- (2S)- tfD'j 




. 7K^bU^A7;i/5-^A (1.05 g, 26.2 mmol) £THF (10 nl)fc!H»U 
60°C-e»TfC (2R, 5S, 7S) -7-/^-2-7x^-3-^-1 
~71ft:>^P (3. 3. 0] #£*.>-8-:*>(3.79 g, 17.5 mmol) <DTHF (30 

£^i&K:?fr2?U ttW&tfryVA (6.5 g, 26.2 mmol)*5cW* (500. cm 3 ) 

.tz&€s mm^ju (500 mffkTMUiTz, ttmm*ffiQ&&m&* m*m 

#eti?.iii^y-jTO (45 

ml, 1:2) 10ft /t^^Aft* (400 ng) £ftl;t,' ML3. 5 aBE©**T 

(4:1, 35 ml) W A (2.54 g, 18.4 mmol) £Sn;L, Cft&O'CT 

^TI:^>yM+i/*J^r;i/ ^n>J F (30-3535 >;UX>»«, 10.2 m 
1, 17.9 mmol) &STt^>. fitTUT^ EJfctt** &fcraMT30#«fcT 

<r, siifin:tftttit5. »mft«ffi«i«%7ic^^ ^*«bit^5/^a 

£ h^77-f- (middle pressure Yamazen, linear gradient of n-^x^it 

>/mm^)V 4:1 ~7:3, 30 ml/min, <f> 50 mm x 150 mm, range 0.32)fcTtt 
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mi>T 1 -ti-1>5?)Uttis*jJl>tf-)\,- US) (2S) - tfD 'J 
(2.46 g, 56X) ^iMt#l<!:LT#fc. 

'H-NMR (CDClj) <5 : 1.01 (d, J = 6. 1 Hz, 3H), 1.12 (AB type q, J = 12.5 
Hz, 4-H), 1.70 (br, 1H), 2.18 (in, 2H), 2.82 (t, J = 10.5 Hz), 3.63 (dd, 

J = 7.4 Hz, 11.8 Hz, 1H), 3.72 (m, 1H), 3.79 (t, J = 8.5 Hz), 3.98 (m, 1 
H), 5.14 (s, 2H), 7.36 (m, 5H). 

MS (ESI) m/z 250 (M+l) + . 

[xm 4] 4- (i-N-^>v^^v.*;i/fc;i/-(4S)-p<5 1 ;i'-(2S)- 




1 -K-1>5?)bttz/fi%tf-)),- (4S) (2S) - fc!D >J >>x;M* 

J-)V (2. 06 g, 8.26 mmol) *^>Ui5 1 JV75> (3.45 ml, 24.8 mmol) 
ZM4k*^U> (40 ml)K:?§fi?U 0t:T'lS^T}C^^>x;i/7^-;P £o»J 
H (1.15 ml, 14. 9 mmol) SfflrPT*. KJt^mm^JlT^mb, 1M HCllc 

UE.Tizmmz , g£-rz>o ^zftzmmzw? uo mo , &mtivv& a. 

71 g, 12.4 mmol) &£tf4-t: F □ *?)\, X^fJl^ (3. 77 g, 2 

4.8 mmol) ZiU^ lOOt^B^jf J^T^o U X-x^ 

££*7j<£jDx.\ X-x;i/iCT^tBo ttttJ^^lM NaOH (3 0) & J^tSfnAi&Tk 

* y; 1/ *m v ^ * ^ a £ □ -? b ?f ? -> ^ - \z xmu t n- a =Hj- >/Mx?mK9 : 

547 

BNSDOCIO. <WO_02053S34A1_I_> 



WO 02/053534 



PCT/JP01/11641 



1 ~ 7:3) aE#ckD4- ( 1 -H-sOztJVtti/ %)],#-)),- (4S) 
(2S)-fcfDU^-;M F*v) £J&#& jjWU iXril' (2. 27 g, 7230 £ 

'H-NMR (CDC1 3 ) <5 : 1.08 (m, 3H), 1.61 On, 1H), 2.20 (m, 1H), 2.31 (m, 1 
H), 2.88 (t, J = 10.2 Hz, 1H), 3.80-4.00 (m, 2H), 3.89 (s, 3H), 4.20 (m, 

2H), 5.12 (m, 2H), 6.78 and 6.92 (d, J = 8.1Hz, total 2H), 7.32 (m, 5 
H), 7.90 and 7.92 (d, J = 7. 8 Hz, total 2H). 

MS (ESI) m/z 384 (M+l) + . 
CCS 5] h?>X-4- (1 -N-tert-7*h^S/*;i/fc^-(4S)-^5 1 ;U 



4- (1 -N-^>v;^^x^;i/^-;u-(4S)-^^;i/-(2S)-tfPU^- 

;Mh=^» £&m& XXtMM2.27 g, 5. 92 mmol) 53! A° 

7z?V&mM (389 mg) \Z**J—)V/ffl& (30 ml, 10:1) fcfln*., 2 % 

m (10 ml) *3cfclKD^r>A-7;U5^ (700 mg) £JD^ m 4»BECD7K*T 
t24l^|HIS«**<k:SfT5. EJ^SSfifcTttttfclfcSU 

WSnSBSfcJfrfLS^l^ (30 ml) hUX5 L ;Wjk> (2.48 ml, 
17.8 mmol) &<ktfS?- terK/^ (1.94 g, 8.89 mmol) & 
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its*. nznzmmzz/vtitfji&m^ztiy&zaYhtfyyj- (mm 

e pressure Yamazen, 1 inear gradient of n-A^ltWSIl^Jl/ 9:1 ~l:l) 

fc-o&js-rs. mmm\z-?-$ j -)\, (50 mo ^o^-hu^Axh+vK (3.0 

2 ml, 8.9 mniol) xm^mmMt^. SJMtlM NaOH %1}\\XT7)\> 

KTCIIgJ. #6tl^^Stcl5% ^x>^^Jipx., ^od^A/^^/- 
WI^KTfcfltBo ttffif&£«^HJ£ATl&m MEETtC^^So 
ftZ>mmzm/m (30 ml, 2:1) ££tfa<^bX3^ (2.4 ml, 29.5 mmol) & 
£l£DBU (1.33 ml, 8.8 mmol) ^%WX, 18P#^jf^T^.o ^?gtl5^ ^X> 

*^A^PTh^^y^-(B:iotage, KP-SIL, 32-63 m, 1000 g, n-^+r>/ 
«X^;P 9:l)iITilL# ; 7>X-4- ( 1 -N-tert-7 h*ists)VX- 
)U - (4S) - * - (2S) - go U V~)V * h * ~» U A^+r y% 
XXrJV (404 mg, V 19%) LT#£ 0 
'H-NMR (CDC1 3 ) (5 : 1.03 (d, J = 6. 6 Hz, 3H), 1.25 (t, J = 7.3 Hz, 3H), 
1.25-1.70 (m, 6H), 1.46 (s, 9H), 1.82 (m, 3H), 2.10 (m, 1H), 2.20 (m, 1 
H), 2.32 (m, 1H), 2.70 (t, J = 10.0 Hz, 1H), 3.35-3.90 (m, 4H), 3.62 (d 
d, J = 3.0, 9.0 Hz.'lH), 4.12 (q, J = 7. 3 Hz, 2H). 

MS (ESI) m/z 392 (M+Na)\ 
[Xm 6] h^>X4-[l -[5^PP-2-7;M"P-4- i(l 

(2S)-fcfou> ? -;i/p< V^y]^Ou^^yts)Vt->m.(D^ 
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by>X-4- ( 1 -N- 1 er t-y h )V- (4S) - ^ (2S) - t: 
niJvnjM h^v) isZu^-yrytv^yW xXx;Ml47 mg, 

0.397 mmo 1 ) Izmt^^Uy (15 ml)&££/h U y)^U^m (15 ml) SrJn 

^bU^ATl^^ MJ±T^W^*o #£>tl3M£DMF (5 ml) fcjgfl?' 

u [5-^ o D-2-7;i/^- p-4- [ (i-^ > f u ;i^;ufc;i/) 75;]7x 

-)HWM (143 mg, 0.397 mmolh HOBt (102 mg, 0.75 mmol); DMAP (ftfejgfi) 
*5<ktf EDC-HC1 sal t (114 ml; .0. 6 mmol) £iD;L, ^STlSBtP^jf *£T3. ^ 

^^i m hci six^KcT^ffio $m 

h U ^At^ilt, MmT«^*„ aS^5/U*y;Kniddle pressure 
Yamazen, ^op^;PA, 10 ml/min, <f>15 mm x 300 mm) ^fflViS* p 
•?h^77^-Hl»gt§o ttSnfc^J&WCTHF (6 ml) 0.25 M NaO 

H (3.6 ml, 0.9 mmol) &to^fereim$\St&tZ>. . iE*tt**tft#, 1M HC 
1 fcinfcTftttfcU *frtBIS H H H ^MEE», *«fc«, MflE^itbT^^ (110 
mg, 48*) £&£@M)£LTt#fc 0 

'H-NMR (DMS0-d 6 ) <5 : 1.12 (d, J = 5.5 Hz, 3H), 1.10-1.50 (m, 6H), 1.85- 
2.15 (m, 6H), 2.60 (m, 1H), 2.90 (t, J = 10.5 Hz, 1H), 3.12 On, IH), 3.5 
0-4.20 (m, 5H), 2.90 (s, 3H), 7.21 (t, J = 7.5 Hz, 1H), 7.29 (t, J = 7. 5 
Hz, 1H), 7.42 (d, J = 7.5 Hz, 1H), 7.57 (d, J = 8. 1 Hz, 1H), 7.70 (m, 1 
H), 8.16 (d, J = 7.8 Hz, 1H), 8.32 (s, 1H). 
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MS (ESI) m/z 585 (Mil)*; 

Anal. Calcd for C 3l H 3S ClFN 3 0 s -0. 5 H 2 0: C, 62.78; H, 6,12; N, 7.08. 
Found: C, 62.58; H, 5.98; N, 7.35. 
;; nm&l 13 4 

| h.y>X-4- Cl- C7-7;^D-2- (5-7MD-2-^f^7i- 

;i/7^y) -6-^>y^yj;w 7±j-m -(4S)-^^-(2s)-t'ou 

txm 1] h?>Z4- Cl- C7-7;^D-2- (5-7;^n-2-^ 
fji/7x^7$;) -6-^>y^ij-y*u;i/) J-fe^W ~(4S)-^^-(2 
S)-tf CKJ:/-;M h^v) P^*1t>;frJl^>^<D£-fig 




h^>7; - 4- (1 -N-tiert-y h^v^;ufc;i/- (4S) -*j-)\>- (2S) -k° 
oiJyzJMh+y) ->^D^>*J^>il *7)V IXriV (147 ing, 
0.397 mmol) \Zi&fc*^U> (15 ml) *3^r» U 7;^P^ (15 ml) 

^hu-7AT^m, mmTizmm^o nztizmmzmv (5 mo 

U 7-7;^p-2-(5-7J^n-2-/^;k7x-;i/T5y)-6-^>y++r % /U;i/] 

R$6 (126 mg, 0.397 mmol), HOBt (102 mg, 0.75 mmol), DMAP (»$*) 

XS EDC-HC1 salt (114 mg, 0.6 mmol) £jjn*., ^T'lmmmWtZ, Kfoffi. 

, m Hci nafv. mm^MzxmiHo M&m%mm%mfo!m, mmm* 
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Vt?y ~74 — (middle pressure Yamazen, ^DD^JUA, 10 ml/min, 015 mm 
X 300 imi)ICT»«T*. mmmzm (6 ml) ££0? 0.25 M NaOH (3.6 ml, 
0.9 mmol) ttliVX, ^-ei8P#«#T5 0 £«£7}cC&£\ 1M HC1 JP^T 
BH££U *fttJ|g H B H ^:MjE«, zkgfc^ mEE$mbxmm'Wl (129 mg, 6020 

'H-NMR (DMS0-d 6 ) 6 : 1.01 (d, J = 6.0 Hz, 3H), 1.05-1.50 On," 6H), 1.80- 
2.20 (m, 6H), 2.30 (s, 3H), 2.50 Go, 1H), 2.95 (t, J = 9. 8 Hz, 1H), 3.12 

(m, 1H), 3.40-3.60 On, 3H), 5.71 (s, 1H), 5.80-4.00 (m, 1H), 6.90 (dt, 
J .= 2.5, 8.3 Hz, 1H), 7.06 (d, J = 7. 8 Hz, 1H), 7.20 (d, J = 8. 0 Hz, 1 
H), 7.26 (t, J = 7.5 Hz, 1H), 7.92 (dd, J = 2.5, 11.3 Hz, 1H). 

MS (ESI) m/z 542 (MH) + ; 

Anal. Calcd for C 29 H 33 F 2 N 3 0 5 -0. 5 H 2 0: C, 63.26; H, 6.32; N, 7.63. 
Found: C, 63.34; H, 6.17:; N, 7.64. 

mmm 135 . 5: & v 

h?>x-4- (l- ( 5 -pu □ - 2 - 7)l3r p - 4 - ((l-^Wl—lH- 

3— r>^/u;^ 75/) yx.-)i7±^M us) - (2s) 

1] hy>7s-4- Cl- C5-^7DD-2-7;^a-4- C(l-^ 
^-lH-3-<>^VU;^;U^i:;i/) 75 7) 7x-Jl/7ir'^;W (4S)- 
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h 7 >X - 4 - (1 — N— ter t-^ h+>-^;^-;U- (4S) - *3S>|/- (2S) - t° 
□ 'J y - W h + y) yi' O A^>Aj^>i *?)V IXf^ (147 mg, 
0.397 ramol) izmt^^U> (15 mOtNfcOC h U 7;^P»16 (15 ml) 

^MJ£ATfSAI&, «B=Tfc»«g3fc. »6n*aa*DMF (5 ml) fc»#U 
C2-7;^P-5-^ p P-4-[(l-^^;i/-lH-3-< >^V u ;k*u^-;w 75 y] 7 
m (144 mg, 0.397 mmolK HOBt (102 mg, 0.75 mmol), DMAP (MB 
m £«fctf EDC-HC1 (114 mg, 0.6 mmol) ZfoX. S^T180f M^T^o £JS 

m hci ic&ff, BKx^nc-dAai. »ffitt$ffi»fttt7K%^ mm 

PT h 7 4 — (middle pressure Yamazen, ^ddj^H, 10 ml/mi n, <f>15 
mm X 300 mm) fcTHtSTSi? %k®m\zm (6 ml) 0.25 M NaOH (3.6 m 

1,. 0.9 mmol) k%7L, m^0fffimttZ>o ©&»£*K:atf, 1M HCI win 
*T*ttfcU rrtt5IS H s H$^f±im, 7jc«, fflEt^l/TftHtt(89 mg, 38*) 

'H-NMR (DMS0-d 6 ) 6 : 1.03 (d, J = 6. 1 Hz, 3H), 1.10-1.50 (m, 6H), 1.83- 
2.20 (m, 6H), 2.50 On, 1H), 2.90 (t, J = 9. 5 Hz, 1H), 3.13 On, 1H), 3.5 
0-4.05 (m, 5H), 4.21 (s, 3H), 7.39 (t, J = 7. 5 Hz, IB), 7.48 (d, J = 7. 5 

Hz, 1H), 7.54 (t, J = 7.5 Hz, 1H), 7.82 (d, J = 8.6 Hz, 1H), 8.08 (d, J 

= 7.5 Hz, 1H), 8.21 (d, J = 8. 3 Hz, 1H). 
MS (ESI) m/z 586 (M+l) + ; 

Anal. Calcd for C 30 H 34 ClFN 4 0 5 -0. 75 H 2 0: C, 60. 20; H, 5.98; N, 9.36. 
Found: C, 60.49; H, 5.99; N, 9.10. 

nmm . 13. 6 , ...... 

h^>X-4- [1- [[5-^on-2-7Mn-4- 
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OKU )V) *;i/#-;|/75y] 7x~;H - (5S) -;*5 L ;i<- 

(2S) -bfou vx;M h^v] '>^D^\^-y->*;i/^>M : 
[IS 1] (2S) -N-ter t-^h+->M»75/-5-t+V 

C0 2 Bn 

N-tert-^h^M-Jl/- (2S) -tfP^;U*5>& OvMl/ 

XXr;P (20.5 g, 64.2 mmol) £THF (500 ml) \Z&ML. -78VT^TiZ 

t^frV^VA (1.04Ml-r;m 61.7 ml, 64.2 mmol) &*TT<5. S 

>^x£A*»&£Jn>L i*ETfcWS«, x-^JCTJAffi. tfittttt&ffifti* 

if & v U # ? )V £ m V > * * 5 A .. n t h ^ 7 ^ ^ - 1 T*t®[ L > 

X^;p (3/1) r^=tD (2'S) -N-ter t -7 7 - 

5 OvMI/ X7tJ1/ (8.37 g, 3920 SffeittftiL 

'H-NMR (CDC 1 3 ) 6 : 1.43 (s, 9 H), 1.61-2.15 (series of m, 3 H), 2,09 
(s, 3H), 2.41-2.55 Go, 2 H), 4.30 (brs, 1 H), 4.70 (d, J = 5.6 Hz, 1 H), 

5.12-5.21 (m, 2H), 7.29-7.37 (m, 5 H) ; 

MS (ESI) m/z 336 (M + +H). 
[IS 2] N-tert-^b^/M»- (5S) (2S) 
- tf p U vx;m ^ j -j|/CD^j^ 
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(2S) -N - t e r t - 7*^y^M^7$/ - 5-t^V^>i 
^>i?)l XXfJP (7.61 g, 22.7 mmol) \Z^k*^V> (50 ml) &£tfh 

V7)v*omi (20 mi) ztoz., gMT-mmm&T*. K^mms.T\zmm 

£«£T3„ f#Snfc«(C10«-/^>?^A/^* (500 mg)££tf;<^/~- 
;K100 ml) S^p^L ^aT*SffiSHHsa7cSrff5. Ej£fc£3iSK:Tffl!«fc£|ifc£ 

h . (7. 43 g, 34.0 mmol) , J—)\,/if. (6/1, 140. ml) fc^tf 
1 N NaOH (56.7 ml, 56.7 mmol) fcflD*., gffiT30#flE#TS. E^£«JEET 

^hu^AT^m «aife;a«iiEss*t-*. »sn*ast*->u*y;ps 

Dtttt**#fc. £©fattl : £THF (100 ml) fcfcfcL, Mfl|#TK:#7>- 
ioWI/3Jl/7W H OQ. 10 mfe, 4.54 ml, 45.4 mmol) £Jn;L SJfcg^Sc 
S:60t:irl«M#T^o £tf3££ft£PU Sfgfcfccfctfl N HClfcJWtT, Wx 

^t-^sa-r*. j*m«&fia»*!fc!Kifc»v fmrna- h u 7£T*t&m m 

7^-tT*liSb^1i->/Wx5 L ;U (1/1) ^iDN- t e r t-7>*v 

(5S) (2S) - tfP W-)V*$J-)V (2.03 g, 

total 42*) ft«ffi«tt*t L/T#fc. 

'H-NMR (CDC 1 3 ) (5 : 1.17 (d, J = 6.0 Hz, 3 H), 1.48 (s, 9 H), .1.48-1.64 
(m, 2 H), 1.90-2.11 (m, 2 H), 3.52-3. 57 (m, 1 H), 3. 68-3. 70 (m, 1 H), 3. 
94-4.13 (m, 2 H). 
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[XII 3] 4- [N-tert-7>^>W^- (5S) -^fA'- 
(2S) -tfDiJy-;Wh^>] Wl XZtJI<D£j$ 



N- t e r t -T^v^l/^-Jl/- (5S) (2S) -tfD'Jv 

(2.02 g, 9:38 mmol). h'J7i^7tX7^f> (2.95 g, 1 
1.3 mmol) U^m-tHD^^tfi JLZt)1 (1.43 g, 9. 38 mmo 

1) £THF (50 ml) K:»#U, 7l/'^*;i/aj?>BI 5?-f V.^n bf;l/ IXfJl' 
(2.14 ml, 10.3 rnnol) £J0*., S^T18B#^»T^o R*SSSS«JET^»iK 

b^^FltWMx^l/ (3/l> «^«k0 4- [N— t e r t-7*b^y*M 

x;p- (5s) (;%) -tfpu^x;M h^v] 

xxfji/ (3.27 g, ioo x). €jfawmthxniz. 

'H-NMR (CDC1 3 ) 6 : 1.24 tfirs, 3 H), 1.49 (s, 9 H), 1.55-1.70 On, 2 H), 
1.94-2.11 On, '2 H), 3.88 (s, 3 H), 3.88 (overlap, 1 H), 4.06-4.20 On, 2 
H), 6.93-6.96 On, 2 H), 7.97 (d, J = 8.8 Hz, 2 H). 
MS (ESI) m/z 350 (M*+H). 

4] hy>X-4- [(5S) -^V- (2 S) -tfn'J vx;M h 



4- [N-tert-7*h^>M«- (5S) (2S) - tf 
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□ UyzJMh + y] Sill *?)V XXy-)U (3. 27 g, 9.34 mmol) 

5* nWA-7)V$1- (0.52 g) ffiWL OO/l, 55 ml) ^ £ 

& 20 &jE©7K*TT?, lSfWjg^TS. ££»£5aafcT«i«£|$3?&, ft 

ffiT f c*§$&@£ 0 * *> u # y ;i/ £ ffl ^ * 7 a ^ □ t h y y -> ^ - \z xmm 

^^>mm^)V (3/1) 4- [(5S) (2S) -tfDUv- 

JMh*->] */&W\tt>fl)Vi£Z& X7,x;Kl.74g, 52X) £4g 

£«t/£LT#£ 0 SH^TR 4- [(5S) -p<3MI/- (2 S) .-fcfnU 
->^D^+f->*;^>m X7.x;Kl.73g, 4.87 

mmol) £^/-)K50 ml)fc:»#U ^-h'J^h^yh* (800 mg, 14.6 m 

moDsjn*., ummw-?z> a wis^mm. 1 n hci metcii 

^oojjNM/^^;-^ (10/1) S^jftfcTttffl. ttai^^KM^-h 

(5/i, 30 Bi)fc»#U o°c^»THhu^?;^>u;Pv7^^> (2.0 m 

77^-{'Til^1t>/|ii^ (8/1) h7>^-4- [N-ter 

i-7>^y*M-jh (5S) -*5P;k- (2S) -tfD»J$>x;Mh* 
->] v^D-\+it>^;^>^ XX^;K700 mg, 40X) 

Tftfc. ««#^b^^l/> (30 nl)k:»#U' hU7MnSi (10 ml) 

ffi?n£tt*j$i££ira*, £nD*;W^/-;i, (10/1) jctM. afcBf££*s 

*ffi&^MJ*AT&i£&, MBETM^ibTh^>7;-4 - [(5S) - 
^^;U- '(2S) -tfD»Ji?-;M N*~>] vj7P^th>^;i/^>^ 
X*^ (502 mg, 100 X) £^fiifttf&£LT#&. - 
... 'H-NMR (CDCl,) 5 :1. 17 (d, J = 6. 0 Hz, 3 H), 1.94-1.33 (m, 3 H), 1.41- 
1.54 (m, 3 H), 1.76-1.90 (m, 2 H), 1.98-2.08 (m, 3 H), 2. 22-2.29 On, 3 
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H), 3.14-3.30 On, 3 H), 3.39 (dd, J = 6.4, 9.2 Hz, 1 H), 3.52 (dd, J = 
4.4, 9.6 Hz, 1 H), 3.66 (s, 3 H). 

CIS 5] by>X-4- [1- [[5-^DP-2-7MD-4- [(1- 

t3)Vt^)V7^/] 7x-JW 7*?M - (5S) 
(2S) -eDijj?;;M^>] ">^D^-tf->*;^>Sg 




Ms 



[5-^DP-2-7;i/^D-4-[(l-^5 1 ^-3-^>FU;i/*;Ufc;i/)7$y]7x- 
;WBR (283 mg, 0.78 mmo v lK h7>X-4-[(5S)-^^;P-(2S)-hfD U 
^ h + v]>-^D^v;U^i.>^ pc^;p X7t-;W (205 mg, 0.78 unol) 
EDC-HC1 (165 mg, 0 : :.86- mmol) £ DMF (10 ml) *K HOBt (21.0 mg, 0.1 

siiwwciitDt^, affl«**«s, m*mwti-h 'vv&T?%M& > me 
Tic»iie*. #6n*Sist*'>u*y;i/»®« (tlc) ^^^o?h^7 

7-r-fcTtt»U A^V/ffSi^P 0/5) SE»«tD by>*-4- [1- 

[[5-^od-2-7;^d-4- [(i-*3MU-3--f 

;K7£=/] 7x-JH - (5S) -^^U- (2S) -t°D'Jv^ 

*r^5/] v^OA^>^3Jl/#>^ *?)V XXxJU (404 mg, 86SS) £3$ 

'H-NMR (CDC1 3 ), mixture of rotamars, d : 1.20-1.34 (m, overlap, 2 H), 
1. 29 and 1.33 (d, J = 6.4 Hz, total 3 H), 1.42-2.31 (series of m, 11 H), 
3.23-3.27 (m, 1 H), 3.44-3.51 (m, 1 H), 3.66-3.83 (m, 3 H), 3.66 and 3. 
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68 (s, total 3 H), 4.14 (brs, 2 H), 7. 35-7.37 On, 2 H), 7.42-7.44 (id, 2 
H), 7.82 (s, 1 ED, 8.13-8.16 On, 1 H), 8.30 (s, 1 H), 8.49 and 8.52 (d, 
J = 4. 8 Hz, total 1 H). 

MS (ESI) m/z 598 (M'+l). 
CCS 6] h7>X-4- [1- [[5-i7DD-2-7Mn-4- [(1- 

^')V-3— f>Hu;w ^;^-;u7^y] 7i-;n r-fe^w - (5S) 




[1- [[5?'-^DO-2-7;^D-4- [(1-^^-3 
-OKLUW %)V#-)\,7Mp 7i"JH 7±^M - (5S) -;>Wl/- 
( 2 S) - tf □ U v~;m M^] o^u->*;wjj?>« xx^r 
;p (388 mg, 0. 65 mmol) £ TEF/*?J—J\, (1/1, 20 ml) CSflPU 0.25 NN 
aOH (7.80 ml, 1.95 mmol) SJptL MTH8#MJft#T*. SiS^^l N HC1 

ithu^AT^m MjET«^^§*-r^o »6n*3aat*2/u*y;^ 

8S#«fc0«)8& (389 mg, 100 X) ^*fi7^7 77tbX#fc. 

'H-NMR (CDC 1 3 ) , mixture of rotamars, 5 : 1. 15-1. 27 .On, overlap, 2 H), 
1.22 and 1.26 (d, J = 6.0 Hz, total 3 H), 1.37-2.30 (series of m, 11 H), 

3.16-3.22 (m, 1 H), 3.35-3.45 On, 1 H), 3.52-3.79 On, 3 H), 3.82 (s, 3 
H), 4.09 (brs, 2 H), 7.26-7.31 (m, 2.H), 7.34-7, 37 On, 2 H), 7.75 (s, 1 
H). 8.05-8.08 (m, 1 H), 8.23 (s, 1 H), 8.41 and 8.44 (d, J = 5. 6 Hz, tot 
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al 1 H). 
MS (ESI) m/z 584 (M'+l) ; 

Anal. Calcd for C 3I H 35 C1FN 3 0 5 1/4H 2 0: C, 63.26; H, 6.08; N, 7.14, 
Found ; C, 63. 33; H, 6.18; N, 7.14. 

mnm 137 

by>X-4- [1- [[2- (5-yMu-2-^^)Vy^)V7^J) - 

7-7;i/^-P- 6-^>v^ityj;n Tir^;n - (5S) (2 

S) -fcfoUv^M h^->] ->7n^*+r>#ji^>^ : 
[IS 13 h7>7-4- [l-"[[2- (5-7^0-2-^71- 
)V75./) -7 -7JV^rn-6-^>V^/VM 7±^)V] - (5S) 
(2S) -tfnUv 5 -;!/^ h^->] ->^D^^if>^;i/#>^ *^)V 



[2- (5-7;^D-2-^^7x-;UTS/) - 7 -7J^n- 6 
>V*=M*V*U;i/] W (182 nig, 0.57 mmolK h^>7v-4-[ (5S)- *?;i/-(2 
S)- -fcTPU^^M h*y]y^DA^yj^M>i *^)\, XX^JV (146 
mg, 0.57 mmol) &=fc££EDC-HCI (121 nig, 0.63 mmol) £ DMF (10 ml) Cj|| 
l>> HOBt (15.0 mg, 0.11 mmol)»x.> £»*C18lMfl»#'t*<5. ^«^7jc{C 

7K^7 7^-CTilL; ^I^/BfMX^ (1/5) SS^«k D h^>7- 
4- [1- [[2- (5-7;i/^D- 2-^^;P7xXJUTay) -7-7;^ 
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D-6-^>^^/'j;W 7ttM - (5S) (2S) -tfPU 

v-;Mh^>] '>^D^*>*;W*>a ixfA (276 rag, 8730 

'H-NMR (CDC I,), mixture. of rotamars, 6 : 1.22-2.24 (series ofm, 13 H), 
1.31 and 1.33 (d, J = 6.4 Hz, total 3 H), 3.20-3.29 Go, 1 H), 3.43-3.52 
(id, 1 H), 3.63-3.83 (series of m, 3 H), 3.67 and 3.68 (s, total 3 H), 
3.89 (s, 1 H), 4.17 (brs, 2 H), 6.74-6.78 fa, 1 H), 7.10-7.17 fa, 2 H), 
7.23 and 7.26 (d, J = 2.0 Hz, total 1 H), 8.09 and 8.12 (d, J = 4. 0 Hz, 
total 1 H). 

MS (ESI) m/z 556 (M + +2). 
[Ig 2] b?>X-4- [1- [[2- (5-7MD-2->^7i- 
)VT^/) -7~7Jl*a-6-OV*WJ)Ul 7*?M - (5S) 

(2S) -KDijj?^h^>] ^^n^\^>*;^>R©^rfig 




h?>X-4- [1- [[2- (5-7MD-2-^?;P7x^7$y) 

-7-7;^D-6-^>y^u-\/u;w T-b?;n - (ss) (2 
s) -tfou>?-JM h*>o v^n-\^+)->7j;i/^>^ ixfji/ 

(264 mg, 0,48 mmol) S THF/^^y-;U (l/i, 20 ml) fc»#U 0.25 N NaOH 
(5.70 ml, 1.43 mmol) Sfln*., »T?17I*|HH1I*M"5. MJ«£l N HClfcft 

^D7h7'77>f-(ITiiU 70D*M/^^;-^ (15/1) 
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mm (173 nig, 67%) zmteTwyrxtLTrntz. 

'H-NMR (CDClj), mixture of rotamars, 5 : 1.14-2.25 (series of m, 13 H), 
1.31 and 1.33 (d, J = 6.4 Hz, total 3 H), 3.15-3.21 (m, 1 H), 3.35-3.44 
On, 1 H), 3.58-3.75 (series of m,. 3 H), 3.82 (s, 1 H), 4.10 (brs, 2 H), 
6.68-6.72 (m, 1 H), 7.03-7.14 (m, 3 H), 7.80-7.83 (m, 1 H). 
MS (ESI) m/z 542 (M + +l) ; 

Anal. Calcd. for C IS H M CIF 2 N,0 5 : -C, 64.31; H, 6.14; N, 7.76, 
Found : C, 64.02; H, 6.25; N, 7.52. 

h^>X-4- CI- [5-^PP-2-7)^P-4- C(1~^^;U-1H- 

•t 

i 

[IH 1] (2R, 5S, 7S> -7-/ h + y/f^-2-7x-Jl/-3-^ 
D— l-T-Wispu C3. i3)Jr!7$>-.%-i!r><J)£i& 




. *MV?U)d)\,7% H (110 mmol , 100 ml of THF, y-fV7°o 

h>75> (15.6 ml, 110 mmol) &£Z$ n-^U'J (70.1 ml, 1.57 M, 
110 mmol) frP>mWmm\Z, -^VTmt^T\Z, (2R, 5S) -2-7x-;i/-3 
-sMrli— l-7ift:*'>^0 C3. 3. 0] ^^7^>-8-^>(10.2 g, 50 mmol) 

(5.7 ml, 75 mmol) (D THF (50 ml) M££rJ?U £ £K-78t:T:90ft-jf #T 
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3 6 iS^y'J^Mffl^§*7A^D?h^77^- (middle pressure .Yam 
azen, linear gradient of n-^+h>/Mx5f;i/. 9:1 -7:3, 30 ml/min, 0 
80 mm X 300 mm, range 0. 08) iCTffl^UT (2R, 5S, 7S) 
^^-2-7xZJb-3-m- l-nftf^P [3. 3. 0] ^^>-8 
(1.06 g, 9%) ^iM^tbtffc, 

'H-NMR (CDC1 3 ) 6 : 1.94 (m, 1H, H-6), 2.52 (m, 1H, H-6), 3.09 (m, 1H, 
H-7), 3.38 (s, 3H, OMe), 3.53 (t, J = 8. 1 Hz, 1H, H-4), 3.58 (dd, J = 4. 
0, 9.5 Hz, 1H, CH 2 0Me), 3.67 (dd, J = 5.4 Hz, 9.4 Hz, 1H, CH 2 0Me), 4.08 
(m, 1H, H-5), 4.22 (AB type d, J = 6.4 Hz, 1H, H-4), 6.30 (s, 1H, H-2), 
7.32 (m, 3H, Ph), 7.43 (d, J = 6.6 Hz, 2H, Ph). 

MS (ESI) m/z 248 (M+DV 
[XU 2] 1 -N-^>^fe>7j;i/^^;i/- (4S) h^zy^JV- (2S) - 



7K*^U5 1 ^A7;U5-<>A (0.56 ml, 12.8 mmol) £ THF (7 ml) izMM. 
U 60°CT»T1C (2R, 5S> 7S) - 7 Y^^)V- 2 -y jl~)V- 
Z-**V-\-7W>>?U C3. 3. 0) ^^>-8-^>(2.11 g, 8.5 mmol) 

- 0 THF do mo mmm^z. Bum*t<zizmwtKmMmTz. 

&£PU ^M^hU^A (6.5 g, 26.2 mmol) &J;tf7k (10 ml) £in?L 



o 
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ti&nmzjL? j-iv do mi) &&zMm. (20 mo ^^^a^^^a-m^^ 
u mm%MEE.Tizmwg£o nzntcmmzm/* a-.i, 20 mo 

*U^A (2.35 g, 17 nmol) £JD;t> c:n^O'CTr^T(C^>v ; ;i/^-=lrv*^ 
2oU H (30-35% h;kX>M, 9.7 ml, 17 mniol) £jJD*.S 0 EJ» 

# D? Vtfyyj — (middle pressure Yamazen, linear gradient of n-A^-tf- 
>/Mx^;U 4:1 ~ 1:9, 30 ml/min, <f» 50 mm X 150 mm, range 0.32) {3 

■v 

unu^-;M^y-;Ki:.« g, 69%) £&feto$%£LT#fc. 

'H-NMR (CDC 1 3 ) (5 : 3-01 •.(fefl, 3-H), 2.18 (m, 1H, 3-H), 2.40 (m, 1H, 
4-H), 3.08 (t, J = 10.5 Hz, lH, 5-H), 3.30 (m, 1H, CH 2 0Me), 3.31 (s, 3H, 

OMe), 3.38 (dd, J = 4.5,-9.1 Hz, 1H, CH 2 0Me), 3.62 (dd, J = 7.2, 11.7 H. 
z, 1H, CH 2 0H), 3.70 (m, 1H, CH 2 0H), 3.81 (t, J = 9.0 Hz, 1H, 5-H), 4.00 
(m, 1H, 2-H), 4.88 (br, 1H, OH), 5.12 (AB type d, J = 13.0 Hz, 2H), 7.35 

Go, 5H, Ph). 

MS (ESI) m/z 280 (M+l)\ 

[xg 3] 4- (i-N-^>v;u^v^;i/fc;u-(4S)-^h+v^5 : -;u- 
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1 -ti-<*>5?)Vtt*sij)\,'$ZL)],-(4$)-* h*F-z/*5-)V- (2S)- tfDU ¥ 
-)\,*5>;-)V (1.6 g, 5.7 mmol) &&T$V U X 3^1,75 > (4.8 ml, 34 mmo 
1) ?rm^^l/> (20 mlMcMU O^Tffi^TtC, >X)U7 2 
□ U K (1.6 ml, 21 mmol) ©m-fb^^l/> (8 ml) mWi*iU?L. mumr-mm 
Jt^-TS, S«£fj^X^T#IRU 1M HCH;:£#\ Mx^;i/|$trJ 0 tttfl 

ZftZm^mZ DMF (28 ml) fcjgffiU &B6;fcU#A (1.2 g, 8.6.mmol) 
m-tF.D^yg,lfi XX^;K2.6g, 17 mmol) lOO^T 

m^^rlM NaOH (3 0)$% WlY^y^ATfc MJBETfc^fiE® 
So SttS^Ufc^fc/sifefc^A^a^K^:^ -(middle pressure Yam 
azen, linear gradient of n-^^it^Slifjl/ 9:1 ~ 7:3, <f> 50 mm X 
300 mm) £T«MLT4- ( 1 -K-^itfrttis*! )],•$- )V- (4S) 
^.^;U-(2S)-lfDUvx;M $111 -xXx;Ml.46 g, 6 

2%)£$E£^«j£LTt#fc„ 
'H-NMR (CDClj) 6 : 1.78 (m, 1H), 2.32 (m, 1H), 2.48 (m, 1H), 3.10 (t, J 
= 10.2 Hz, 1H), 3.30 (s, 3H), 3.42 (m, 3H), 3.85 (s, 3H), 4.20 (m, 3H), 
5.10 (m, 2H), 6.90 (m, 2H), 7.32 (m, 5H), 7.90 (m, 2H). 
MS (ESI) m/z 414 (MID*. 

[IS 4] b?>X-4- (1 -N-tert-7 r h^i>^;^-;U-(4S)-^ 
->/^-(2S)-t°nyv-;M h*is) ->^a^^>^j^>^ *5\n, 

565 

BNSOOCID: <WO_02053534A1_I_> 



WO 02/053534 



PCT/JP0 1/1 1641 



\ 




4- (1 -K-^>V)l**i/ft)\>-$^)V-m-* b^>^)l-(2S)- fc? 
□ 'J^-;Wh+'»*IS8 J*3\JU IXtJP (1.45 g, 3.51 mniol) 
tf 10X -mM (300 mg) ^^/-^/IfM W&fetik (100 ml, 1 

WSfcHlfc (10 ml) *«ktfQ5?«^A/7;i/5i- (435 mg) Sin*.* mj±®7m 
^T24^^M7K*ft^fi 1 ^^«©M^^5ii^T^L, JtttftMETK: 

(18 ml) k:»U h>JX5 t ;W7S>-(1.47 
ml, 10. 5 mmol) *±^-tT6rt-^;i/ 5?*— b (1.15 g, 5.3 mmol) 
£jbn*.> Sj^-e6TOffi^1-?)o HM£l5^X>M7K^fc&£\ £DD*J|/ 

~f\zmm^. m%t%*?;-Mzmm\s* ^hj^a* (285 mg, 5. 

27 mmol) ^PA, 18«fHllDSKai«rs. EJ&JKSJ'&iPU ISf0^x>M7K« 

JEETfci*«ES£. ?M€:^^y-;W/^>if> (1:4, 18 mDfcjfflSU 0 6 CTit 
#TC hU^^;i/v'j;i/^7-y^^>(2.64 ml, 2.0 M ©n-^it>^, 5.27 

mmol) sip^s. Kj&m&z Mzm^mM&mt* «mTt»»s*. as 

?:S/U*y;i'^^?>4 1 ffi*7A^PVh^^7^-(C(Biotage, KP-SIL, 32-6 
3 m, 75M, n-^*-y->/@mx3Mk 4:lv/v)TfflMbT h^>7,-4 - (1- 
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N- tert-:/ h*v-#;i/fcJI/- (4S) Y^^)V- (2S) - tf □ U yzJM h 
->^D^\^r-y->^;i/^>^ XXtJ!/ (473 mg, 35$) 

'H-NMR (CDCI3) (5 : 1.25 (m, 3H), 1.48 (s,. 9H), 2.00 (m, 4H), 2.20 (m, 2 
H), 2.38 (ra, 1H), 2.92 (t, J = 9.5 Hz, 1H), 3.20 On, 1H), 3.33 (s, 3H), 
3.40-3.90 (m, 8H), 3.62 (s, 3H). 

MS (ESI) m/z 386 (M+l) + . 
[Xfl 5] b?>X-4- Cl- (5-^DD-2-7;i/^-D-4- C(l-^ 

^;u-iH-3-r>Hu;u*;i/fc;i-) T^j) yx.-)vr±^)i) -(4S)-^ 



I 




b^>X 4- (l-N-tert-7>^Fv'*;i/^r.;i,-(4S)-^ Y*is*?-)V- 
(2S)-t:a'J^-;i/^ h^rv) p^it>;*j;i^>M 17^ 
(157 mg, 0.406 mmol) ^r^b^^l/> (15 ml) fcigfipu hU7MDM (1 
5 ml) ^Jp^, giaT?2B#raflR#T£. £J«£MJ£Tl;:«@£t,T#£n3 

lith'J^Alrm «ETfci§8®3c. S^^DMF (2 ml) 0§$PU [5- 

/7 □ D-2-7;^p-4-[(i-^^-3-r > H u;^MrjW75 y] 7x-;wp 

.. ^ (146 mg, 0.406 mmol), HOBt (104 mg, 0. 77 mmol), DMA? (MMM) 

EDC-HC1 salt (117 mg, 0.61 mmol) £SP;L, ^TlS^M^T^o £M5 
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iT^y^ATW, «JET£8*!E&gS-r.5. mt& i sV'toV)V&mKZ 
^EEftyA&w? h ^77^- (middle pressure Yamazen, puut^Vh./ 
J-)V 10:0 ~ 20:1, 20 ml/min, 0 50 mm x 150 mm) CT»fi. ft 6 ftfcfiE 
M&£THF (4 ml) C»#U 0.25 M NaOH (2.4 ml, 0.61 mmol) £Jn*., gj& 
T18l$iaft#-ra. Kmmzm HCI ^JDAT, IttUbt, WffliiglIr£2llJE» 
tt£4^LTMtt (140 mg, 56%) £^&HM)£bT#fc 0 

'H-NMR (DMSO-d,)- 5 : 1.20-2.80 (m, 15H3, 3.10-4.30 On, 7H), 3. 30 (s, 3 
H), 3.90 (s, 3H), 7.21 (t, J = 7.5 Hz, 1H), 7.27 (t, J = 7.5 Hz, IB), 7. 
41 (d, J = 7.3 Hz, IB), 7.55 (d, .J = 8.1 Hz, IB), 7.70 (d, J = 11.2 Hz, 
1H), 8.14 (d, J = 7.5 Hz, 1H), 8.31 (s, 1H), 9.30 (s, 1H). 

MS (ESI) m/z 615 (MH) + ; 

Anal. Calcd for CafeClIf^Oj-0. 75H 2 0: C, 59.90; H, 5.61; N, 7.31. 
Found: C, 59.97; H, 5. 5.5,:OL 7.31. 

%mm 139 ; . 

hy>7,-4- Cl- (5-^no-2-7MD-4- C( 1 -*?)\,- 1H-3 

-'fWJWM-jW 7$;) 7x-;p7-t^;w -(4S)-* N^v^ 
;p-(2S)-tfP>j >?-jm h=^» v^n^ij->*;^>^ : 

[IS 1] h^>7.-4- Cl- [5 -^DP-2-7;^D-4- C(l-^ 

^;u-iH-3-o^/u;^;i/^-;u) 75/) ^xzhw) -(4S)- 
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(157 mg, 0.406 mnol) ©JfirtI*?-^> (15 mDiffifcK h U 7;P^"PfHI (15 m 
1) SrioA, ^ST2NfP B 18K^-TS..S^^JETK:i§«E@SLT#&n-5SiS 

*MJOkT!tt*«, «JETfCjg&g£ 0 ft&tt&Sm&DlIF (2 ml) Tc» 
U [5-7 p p-2-7;I/^-p-4^[(i-^^;u-3-< >£VU ;u#;i^-;p) 7$ /] 7 
x-;HM (147 mg, 0.4oAnpl), HOBt (104 mg, 0.77 mmol)., DMAP 
4) 43<fctf EDC-HCl salt- (117.mg, 0.61 mmol) £}JD;L, £i&"ri8l$Mift#-r 
3 0 ^«£l M HC1 IHtX^I/fcTttaj. am^SISfP^itTK^, 

ffll/^^37A^D7h^77^ -(middle pressure Yamazen, 700*^/^ 
10:0 ~ 20:1, 20 ml/min, <f> 50 mm X 150 n)i:TiU„ J&ttfe&T 
HF (4 ml) fc»#U 0.25 M NaOH (2.4 ml, 0.61 mmol) ££rjx., »T18«p 
WIMtTS. EfcftfclM HCl *iP*.T*ttlcU fflittJI&jMEftR, Tkft 
^, «JBR»l/T (154 mg, 62*) £a&BJB4&£UT*£fc„ 

'H-NMR (DMS0-d 6 ) 6 : 1.20-2. 80 On, 15H), 3.10-4.30 On, 7H), 3.30 (s, 3 
H), 3.90 (s, 3H), 7.37 (t, J = 7. 5 Hz, 1H), 7.46 (d, J = 7. 1 Hz, 1H), 7. 
53 (t, J - 8.0 Hz, 1H), 7.82 (d, J = 8.3 Hz, 1H), 8.06 (d, J = 11.5 Hz, 
1H), 8.20 (d, J = 7.6 Hz, 1H), 9.71 (s, 1H). 
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MS (ESI) m/z 616 (M+l) + ; 

Anal. Calcd for C 31 H 36 C1FN„0 6 -0. 25H 2 0: C, 62.13; H, 6.11; N, 6.79. 



MMM 1 4 0 

)VT^y) -6-^>y^7'j;i/T-fe^;w -(4s)-*>*v-*^-(2s)- 

[Xm 1] Cl- C7-7;i/^n-2- (5-7;i/^-0-2-^ 

^;P7x^;i/7'5y) -e-^y^wujuxi^jio -us)-^ h*^? 1 
;i/-(2S)-tfPUv^;M h^x) ->^p^\^+f->^;^>^©^ 



b^>7.-4- (1 -N-tert-7h4 1 '>^;i/fc^-(4S)-^ 

(2S)-tfPU^-;p^ h^>-) v-7PA^it>^;p#>m xxf;p 

(157 rag, 0.406 mmol) <Dmt^Vy (15 h U 7;^PM (15 m 

^hU-7AT$^m> BJETk:»fl|EgS. #S*l£8®<l&£DMF (2 ml) 

m (147 mg, 0.406 mmol), HOBt (104 mg, 0.77 mmol), DMAP (ftjftft) 
EDC-HC1 salt (129 mg, 0.61 mmol) SiD*., MT?18^fWffi^T5. £J« 



Found: C, 62.04; H, 6.15; N, 6.75. 




.o 
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h$ PT h^77^f - (middle pressure Yamazen, ^ P O/frJUA/;*:?/— JU 1 
0:0 ~ 20:1, 20 ml/min, 050 mm X 150 mi)t:TiS. l£II«THF (4 ml) 
£M?U 0.25 M NaOH (2.4 ml, 0.61 mmol) ^TlSP^Jt^T 
ho Kfomzm HC1 £inAT»f;:U Wffiig B B H £MjEzI^ 7ic«, MJ±ij& 
*£bT (110 mg, M%)^B^MmmtLX%tc a 

'H-NMR (DMS0-d 6 ) <5 : 1.20-1.60 (m, 6H), 1.80-3.80 (m, 9H) , 2. 31 (s, 3 
H), 3.10-4.30 (m, 7H), 3.25 (s, 3H), 6.88 (dt, J = 2.4, 8.5 Hz, 1H), 7 ; 0 
5 (t, J = 7.5 Hz, 1H), 7.20 (d, J = 8.1 Hz, 1H) , 7. 25 (t, J = 7.5 Hz, 1 
H), 7.92 (d, J = 10. 8 Hz, 1H). 

MS (ESI) m/z 572 (M+l) + ; 

■it 

Anal. Calcd for C 30 H 35 F 2 N 3 0 6 -0. 25H 2 0: C, 62.54; H, 6.21; N, 7.29. 
Found: C, 62.46; H, 6.2.^; N, 7.29. 

nnm 1 4 1 ..^^ 

h?>Z-4- [1- [[-5-^0-2-7^0-4- [(l-^JV-3- 

-f>nu;w Xfrtf-jujWy] 7jl-)V] - (ss) -*h*y* 

^JU- (2S) -tfPU h*is] v^PM^->#;i^>^ : 

[IS 1] (2 S) -^O^l/^v^^lz-N- t e r t -7>^>#;M^ 
(5S) -t FP^v-^^;i/hfPU 




(2S) )itti/*?-)i>- (5S) -^>v)I/^>-^^;u-n- 

ter t-y'h^riy^J^-)V\duV^> (3,34 g, 7:85 mmol) 
THF/tK (5/3/2, 100ml) KlJgffiU 1 N NaOH (25.0 ml, 25.0 mmol) 
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(10/1) tTttffi-TS. .fflffiSte&TKOBtf- h 'J ^ATffit, iBETl:j§l^g 



i/^^-N- t e r t - ^ (5S) -t HP+^^UtT 

□ Uv>(1.46g, 58%) LT&fc. 

'H-NMR (CDC I,) (5 : 1.41 (s, 9 H), 1.57 (brs, 1 H), 1.95-1.97 (m, 2 H) , 
2.05-2.18 (m, 1 H), 3.36 (t, J = 8.4 Hz, 1 H), 3.56-3.62 (m, 2 H), 3.67- 
3.72 (m, 2 H), 3.95 (brs, 1 H), 4.03 (brs, 1 H), 4.51 (s, 1 H), 7.28-7.3 
7 (m, 5 H). 

MS (FAB) m/z 322 (M + +l) . 
[IS 2] (2 S) -^>5>;M-*$/*9\«'-N- t e r t -^h^v^Jl/^ 

(5S) h^v^;nf p'J v>©^ 



(2S) -^v^^v-^^-N- t e r t -?h*z/*l)V$-)l- (5 
S). - hFD^^JUfD'Jyy (1.46 g, 4.55 mmol) £ DMF (50 ml) fcjS 
fl?U O^TT^TiC **fltf-HJ£A-(60* ft&fe 218 mg, 5.46 mmol) £ 
&*\z$\\z.Z>. EJ^£ft£™§mo#ft#bfcfl, a^k^^JU (1.42 ml, 
22.8 mmol) £jjQ*_, SJfc*B-&$££3 5fc»T?18RfIHHJH*t" K*«&1 N 
HC1 Hft^ m&Wi&m, ««^-bU^AT« 

h^^7^-tcTiW^L, A+-y->/stmx^;p (5/1) at^«k?) (2s) 

>5W*3r'>*^;i/-N- t e r t -^h^y^M-JP- (5 S) h*~> 



U ^\^U->/^X5F;i/ (3/1 



EtOAc ) mtt£V (2S) -^>S?;^+ 




0 
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*?)v\duw> 0.13 g, n%) zmmmtLxmc* 

'H-NMR (CDClj), mixture of rotamars, 6 : 1.40 and 1.47 (s, total 9 H), 
1.86-2.02 (n, 4 H), 3.20-3.68 (series of m, 4 H), 3.34 (s, 3 H); 3.86-4. 
00 Go, 2 H), 4.46-4.58 On, 2 H), 7.27-7.34 On, 5 H) . 
[IS 3] N-tert-yh+yM»- (5S) -hh'n^^l/ 
- (2 S> N^*^fcfDU5?>©£j£ 



HO 

V, 



A. 

Boc ^OMe 



(2S) -^>»+i/^5 1 jV-N- t e r t - ^h^M-^- (5 

•v 

S) h^^^tfDU^> (1. 12 g, 3.34 mmol) '*«fcOt. 10X A^Wa 
(163 mg) £**y-;>M30 ml) f , MUTJET, 18l#MS^*ft£fT 
5 n £^£3$£TM$fl%^ «£M£T£«g£ LTN- tert 
-7b*?*/i3M-)],- (5^S)"-tFD+y^^- (2S) h^>*^ 
;HfDU^> (866 mg, 100% 

■H-NMR (CDC 1 3 ) 5 : 1.49 (s, 9 H), 1. 57-1.70 (m, 1 H), 1.87-1.98 On, 2 
H), 2.014-2.14 On, 1 H), 3.17-4.02 (series of in, 6 H), 3.35 (s, 3 H). 
[IS 4] 4- [N-tert-7^yM-;P- (5S) -^h^ 
(2S) -fD>jyzjWh^>] MM X^x;KO#|« 



MeO 



— n 



Boc ^-O— C0 2 Me 



N- t e r.t.-7*>^yJj.M^I/-. (5.S)- -th'D+y^- (2 S) 
h^x^^;i/tfnu> ? > (865 mg, 3.53 mmol), hU7ir^7tX7^> 
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(1.11 g, 4. 23 mmol) S&ZM-t Fa IXf^ (536 m 

g, 3.53 mmol) £THF (30 ml) D I AD (803 *il, 3.88 mmol) £Jn 

*t£!U A^1t>/Mx^ (3/1) «E^«kt) 4- [N- t e r t-7>*v 
(5S) -^h^v^^;i/- (2S) -hfP U y-JW h + v] £ 

m#n i^t^ (i.i3 g, u%) zm&mvtmtL-cnrzo 

'H-NMR (CDClj).. mixture of rotamars, 5 : 1.48 (s, 9 H), 1.94-2.14 (m, 4 
H), 3.26-4.27 (series of m, 6 H), 3. 36 (s, 3 H), 3.88 and 3.89 (s, tota 

1 3 H), 6.93 and 6.96 (d, J = 8. 8 Hz, total 2 H), 7.96 and 7.99 (d, J = 

4.0 Hz,' total 2 H). 

ITU 5] h?>X-4- [N-tert-^h+yM«- (5S) - 
*h*is*^)V- (2S) ^DUy-iMh+y] y^nA+ir>*M>^ 



4- [N-ter t-^h+yM^Jl/- (5S) h^rv^^l— (2 
S) -t°DUv~;M b4->] SEW JLX^Jl (1.02 g, 2.69 rami) 

&<ktf 53! ni?$&-7)VSil- (500 mg) £x*y-;U/WBI (10/1, 55 ml) 

iJ7&?n^btf77 4-\zTmmi;, ^D-y/mmx^jv o/o »<±:0 4 

- [N-tert-7*^y«-JV- (5S) h^v^JV- (2S) 
-tfPU^XJMh^v-] */#W\tt>j])Vtf>n X^tMU (771m 



MeO 
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g, n%)'%m&tofttotLTWt. Htl&*?/>-)V (770 Dig, 1.20 mmol) \Z 
J8#U th'J^A^h^yF (324 nig, 5.99 mmol) £JD;L, 18f$P B W*"M 
£j&Jft£?fr*PU IN HG1 £JPa.T4'fn&, ^OD*M/^^y-J[/^ 

* ao/iMcxif&arrso am^^««^hu^A-e^^ mjetcm 

B*UTJW*tt*#fc. iinSr^>if>/^^y-;^^ (10/1, 22 ml) fc» 
flPU FU*3^:>U;io>7\/;<*> (2.0 M M^>», 0.50 ml, 0.25 mm 

od z$T-?z a KjfcmzzzizmuT-mmmww:, «jEETfc»a*«*r 

TlitSU ^1t>/«x^;U (5/1) h^>^-4- [N-ter 

t -y h^r->7j;i/#-;i/- (5S) h+sowi,- (2S) -h?nus?n;p 

i/Zu^VytDVTSyW. *^)V JLX^)U (178 mg, 23$) 

MS (ESI) m/z 386 (M + +l). : . ? 
[I@ 6] h 7 >X - 4 -,.:|'< 5 S ) •- * h ^JP- (2S) -tfnU>? 



h^>X-4- [N-tert-7'^yM#-JH (5S) h^>P< 

(2S) -t°nu^;p^h^v] i/S7w\**yyt})\,s>m *?)\> 

XXtS/U (175 mg, 0.45mmol) .(20 ml) fcigfipu HJ7;kt 

□B« (7 ml) £*D;i, gfflT30#ffi#-r*. E«tt*«£ETfc:»«e*bT 

(lo/i) uTamr^o aits^^M7jc^m±b.u &^&mmpF&»wm 

Slth7>7-4- [(5S) -^b + ->/^- (2S) -tfD'Jv~;M 
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h*->] ist?w\tt>ij)Vtf>WL X^fJV (130 nig, 100%) Zffi. 

MS (ESI) m/z 286 (M 4 +l). 
[IS 7] b7>^-4- [1- [[5-^DD-2-7MD-4- [(1- 

^?;p-3— t>hu;W #;k#x;i,73/] 7x-;w TttM - (5S) 



OMe 




[ 5 _/7 d □-2-^;V^-a-4-.[:(l-^^;i/-3-r > H U WMrjV)75y]7x= 
;WIHft(162 mg, 0.45 . mmo-J%>7>^--4- [(5S) h^^/^P- 

(2S) -tfnu^-;i/^ ; h¥y ^^o's^v^^^tt ixf 

;i/ (128 mg, 0.45 mmol) *3iktfBDC • HC1 (103 mg, 0.54 mmol) £ DMF (10 ml) 
*K HOBt (18.2 mg, 0.14 mk>1)£JQ*., MT18lfcMift#3**. S«^7jct 

-f--fc:T**«U ^^>/»BtX^;U (1/5) «J^±0 h5>X-4- [1- 
[[5-^no-2-7JPto-4- [(l-*3Ml/-3 — f>H'JJW *;W*x 
^75 7] 7x-JH 7"fe5=-;W - (5S) h+^oWP- (2S) -tfo 
U^xjMh4^] y^o^t>j]jH>| ^^1/ X*5Sn> (244 mg, 8 

7» zmftj^i? 77, tvxwt. 

'H-NMR (CDC I,), mixture of rotamars, 6 : 1.09-2.25 (series of m, 12 H), 
3.05-4.20 (series of n,- 10 H), 3.27 and 3.31 (s, total 3 H), 3.55 and 

576 



WO 02/053534 



PCT/JP01/11641 



3. 61 (s, total 3 H), 3.84 (s, 3 H), 7.28-7.32 (m, 2 H), 7.36-7.41 (m, 2 
H), 7.76 (d, J = 2.4 Hz , 1 H), 8.01-8.10 (m, 1 H), 8.24 (s. 1 H), 8.43 
and 8.46 (s, total 1 H). 

MS (ESI) m/z 628 (M*H). 
[Ig 8] h7>X-4- [1- [[5-i?00-2-7Mo-4- [(1- 
*J-)V-Z-^yV\))l) tDVts-iVT^J] 7i-JW T^LJ-M - (5S) 
~*Y*v*3-)V- (2S) -t s P'jyz;M h*~>] □A^tf->^;|/4?> 




r^>7,-4- [1- p o - 2 - 7;i/^-o - 4 - C(i-^^;t/-3 

—f>Hu;w 7i-jw - (ss) -*h+>- 

^WV- (2S) -hfou ^-;Up( h^v] i/Zw\3r-y-yt})Vt,ym *^)V 

XXt-;!/ (241 mg, 0.39 mmol) £ THF/7^ 7 (1/1, 20 ml) 
U 0.25 N NaOH (7.67 ml, 1.92 mmol) £jjP;i, ^jST18R#fyijf #T3o SJfr 
St£l NHC1 £&tt\ ^OD^A/^^y-;i/^^ (10/l)(CTttffl-r§o ^ 

J-)V (15/1) (204 mg, 8730 ^m&J^lly 77, t 

7v!l o 

■H-NMR (CDC1 3 ) , mixture of rotaniars, 6 : 1.05-2. 32 (series of m, 12 H), 
3. 10-4.25 (series of m, 10 H), 3.30 and 3.35 (s, total 3 H), 3.85 and 
3.86 (s, total 3 H), 7. 30-7.35 (m, 2 H), 7.38-7.44 (m, 2 H), 7.79 (d, J 
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= 1.2 Hz, 1 H), 8.08-8.12 Ob, 1 H), 8.28 (s, 1 H), 8.45 and 8.48 (d, J = 
6.0 Hz, total 1 H). 
MS (ESI) m/z 613 (M + H) ; 

Anal. Calcd for C 32 H„C1.FN 3 0 6 : C, 62.59; H, 6.07; N, 6.84. 
u Found : C, 62.45; H, 6.30; N, 6.65. 

142 

h y >*-4-[l - [[5-£ □ u-Z-7)V*U-4- (1-^^-3-^ > H U M)V-$-)W 
7±^M~US)-^-^^Jl7±^ S. K)-(2S)-tf □ U vx;M h 
^v]-l-v^P^\^1t>^;P#>^ 

[Xfl 1] h^>X-4-[(4S)-7> ? H-l-(tert-yh^^^;l/#-Jl/)-(2S)-ti 

d'Js?-;m r^>]-i- v^p^ij->^;I/#>^ i^fJ^M 




h 7 >x-4- [i- (ter i-7 b * - (4S)-^ ^ >x;i^7 * -;^^r 
(2S)-t°DU^n;i/^b^r^]-i- ->^D-\^>*;^>m ^7-;i/ XT, 

(530 mg, 1.22 mmol) £ DMF (10 ml) lC?§^t, LiN 3 (119 mg, 2.43 mm 
ol) £ljp*., 80°CT5P#K»1-^c ^JM^^U MX5W300 ml)Tif 

lltfiil, ^Dn*J|/A-ft®I^ (20:1 ~ 10:1) frtftcfc D h^>7>-4- 
[ (4S) -7 x H -1 - ( t er t-y h ^ z/% )l#-)V) - (2S) - If □ U - ;i/ ^ h * $/] - 1 - 
v^n^+J->^;i/^>M X7f JK (423 Dig, 91*) 
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'H-NMR (CDC 1 3 ) 6 : 1.21-1.30 (m, 2 H), 1.46 (m, 11 H, including s, 9 H, 
al 6 : 1.46), 2.00-2.36 (series of m, 7 H), 3.20-4.13 (series of m, 10 
H, including s, 3 H, at a : 3. 66). 

[Ig 2] b^>X-4-[(4S)-75y-l-(tert-7>^v^;^-;W-(2S)-t: 0 



Boc 



C0 2 Me 



h:?>X-4-[(4S)-7vhM^ 
*h*>0-l- ^pa*hJ->;&;m?>« jlZt-JV (420 mg, 1.10 m 

moi) (20ml):<K 5!& a^^^a/m^ (400 mg) ni±M 

mm^br h ^>^-4-[(4S)-J5 /-l-Oert-? h + ">A;^.-;W-(2S)-tr 
□ Uv-;i/^ h^i>]-i- ^DA^it>^;i/#>^ xx^;K39i 01 

g, 100 *) S^fijlfittfttlt^fc. 
MS (ESI) m/z 357 (M + +l). 

[xm 3] h7>7;-4-[l-(tert-y r h^v*;|,#-;i.)-(4S)-hU7>^-PT 
-fe^^ F-(2S)-tiDU> 5 -)I/^ h^>-]-i- z/S7W\*y->ti)lyS>M ^Jl 



HN 
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h 7 >X-4- [ (4S) -7 5 7 -1- ( t er t-7> ^ - (2S) - tf □ U v - ^ 

^ h^rv-]-l- ->£o/\*U->#j|/#>i? iXf^ (390 nig, 1.09 mm 

ol) tmc^J-Vy (10 ml)«flPU 0°CT»T(c:v-rvat: o ;i/X^l/75 
> (381 ^1, 2.19 mmol) *J;0:hU7Moil (227 u\, 1.64 mm 

ol) £#D;L£o «^Sr(WJ^-e2B#F H 1^T^o Rfm\Zi!f. (50 ml) £;>JD;L 
Mx^ (200 ml) KTttfflTS. ttm^^fiSfP^ifi* (100 ml)», 

mT^*->£AT£8i&, »BETc»a*«4r*. #e.n*»3t&^u*y;i/ 

£/B^3#7A7PTh^7^-f;:Tffg!!U ^PP^^A-WX^I/ (10: 
1) SfrShfcO h^>7.-4-[l-(tert-^h+v'^;i/fc;|/)-(4S)-hU7;^D7 
F-(2S)-h°P'J-7x;M h=^>]-l- y^DA^>^jJ^>| ;>Wk 
X7x)P (375 mg, 76%) ZM&mViVQtbTWzo 
'H-NMR (CDC 1 3 ) 6 : 1.22-2.50 (series of m, 20 H), 3.27-3.69 (series of 
m, 7 H, including s, 3 H, . 'at d 3.67), 3. 96-4.15 (m, 2 H), 4.62 (m, 1 H), 
8.45 and 8.56 On, each, j.%1 1 H). 
MS (ESI) m/z 453 Offl),- v ; . 
[Ill 4] hT>7N-4-[l^(tert-y h^>'^;i/^x;0-(4S)-N-^?;i/h , J7 
Mo7t^$ K-(2S)-t:P'J y-JW h^PvO-l- v7 P^-tf>;>JJl^>$L 




h^>7-4-[l-(tert-7h^->^)I//jfx;|/)-(4S)-hU7;i/^-P7-fe^$ H-(2 

(375 mg, 0.829 mmol) Mel (258 # 1, 4.15 mmol) $ DMF (10 ml) (Cjg 

580 



)_02053534A1_I_> 



WO 02/053534 



PCT/JP01/1 1641 



MU 0X:Tm&TlZ7mfci-hWA (40 mg, 0.995 moD&fc^KJgA*. 
R*»*railflrai$Hi#», 1 N HCl (50 ml) £JnA, ftttX^U (200 ml) 
fcTJfcaj-f 5. J*ffl?££f&fn£:&7K (100 mim?§K MlY^y^A^ 

?h^7>f-}:TiIU ^DD^A-KllfJl/ (10:1) «t^«kt) 
7,-4-[l-(tert-7*h^>'^;^n;U)-(4S)-N-^5 1 ;>hU7;^P7-fe^5 K-(2 

s)-enU5?=;M h^>]-i- ^d^u->*;pzi?>» *^-;> ixf;i/ 

(202 mg, 52*) LTf#£. 
MS (ESI) m/z 467 (M + +l). 

[X@ 5] h^>X-4-[l-(tert-yh^vij^#-;W-(4S)-N-^5 1 ^7ir^ 
5 K-(2S)-tf o U v-.JM h^>]-l- ->>7 □a+U->^;^>B6 ;*^ip x 



h 5 >7.-4-[l-(tert-7b^v^;i/fc;0-(4S)-N-^5 1 ;l/ h U7MD7t 
#5 F-(2S)-£ DU^x;M h*->]-l- y^o^+h>M^>i 
X7nx;U (200 mg, 0. 429 mmol) £ THF-;* ^ y (5:1, 6 ml) 2 
M Na,C0,*»ft (4 ml) £^£3l$ji0ft#t-*. fi^SiHtX^P 

(100 ml) TS&ftU JinSfifllfcJfi* (100 nDftttK «Mt^T->->AT 
«JETfcj§iSS@^T5. ^&n&glSt£ififl;;*^U> (20 ml) k» 
fi?U 0t:Tjt^T^hUX5 : -;U75> (119 At 1, 0.859 mmol) &&zm.{£7* 

?JM« id., o. 644 jm l) ^Jjp^, £^^£^r£Ti$p B m#T£o £j« 
£Mx^;U (100 ml)T#^U «S?D:feifcR (100 nOft^ ^KMt^v 



o, 



}-Me 
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7A^PVh^^7^-fCT*t^t, ^PP7fcJk£-*^/-;i/ (20:1) flE#,fc 
0 h^>7;-4-[l-(tert-7>^->*;i/fc;W-(4S)-N-^^.^7ir^$ F-(2S)- 
t!oU^-;M h*~>]-l- '>^D^>*M>1 *3\>l/ xXt-JI/ (90 
mg, 51%) Zte&mftQstLTmco 

'H-NMR (CDClj) 5 : 1.25 On, 2 H), 1.45 On, 11 H), 1.98-2:29 (series of 
m, 10 H), 2.86 and 2.92 (s, each, total 3 H), 3.02-3.30 On, 2 H), 3.62- 
3.92 (series of m, 7 H, including s, 3 H, at 6 : 3.66), 4.29 and 5.14 
On, each, total 1 H). 

CM 6] h7>X-4-[(4S)-N-*3S>P7-fe*$ K-(2S)-tfDUv-;M 



h^>X-4-[l-(tert-7*h^>-^;Pfc;i/)-(4S)-N-^^;i/7-fe^5 F-(2S)- 
if oU5?-;m 5/^D'\+iJ->*;ujJ?>K xxf;i/ (90 

mg, 0.218 mmol) &zS*tt> (5 ml) fcJgffiU 4 N HCl/v:^+r>^ (1 
0 ml) ^Jn^> EJftffifc***»T5ll#Mfl^-rs. Rfe»fcMETte*»S3c 
LTh7>*-4-[(4S)-N-;Wt>7-fe*5 F-(2S)-tfP 'J i?~ JM h^>]-l- -> 
^n^t>*M>i iXfil/ j£Blift(80 mg) '^^fa^ £ 

MS (ESI) m/z 313 (M + +l). 
[Xfl 7] h^>7,-4-[l-[[5-^PP-2-7;i/^-P-4-(l-^5 L ;M--f>FU;i/ 




Me— N 
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t>)V#^)VT $7)7i X M 7*?M ~ (4S) - (* =f-)V7± $ =i F) - (2S) - tf □ U 




h^>X-4-[(4S)-N-^?;i/7-t^^ K-(2S)-lfOU^-;M i/% 
PA^1j->^;^>M ;*3\>P xX5\>K8Rifi(80 mg, crude) £ DMF (10 m 
l) \zmffih, [5-^7 a □-2-7;u^-D-4-[(i-^5 i ;i/-3— r>F>j;i/*;^-;M 
75/]7x-;Wpm (79 mg, 0.218 mg) . hUX^;P73-> (303 pA, 2.1 
8 nol), EDC HC1 (63 mg, 0:327 mmol I) HOBt (44 mg, 0.327 mmol)£Jn 

Mui:immmwr^ a -M-§m\zMmji^)V (m mi) ooo mi) 

£*ra;L, Sft&x^;Wl£#$fs. »mx?;wa&£fi&?Q:feJfi* (100 mim 
(10:1) h7>X-4-[l-[[5-^DD-2-7;U^n-4-(l-^^;|/- 

3-< > H U x 5 / ) 7 x x ;n 7±^M - (4S) - (y 3MP7-fe^ s H) - 
(2S)-t°oU vxjM F^;>]-l->^n^\^>^;i,#>^ x ^7;u 
(120 mg, 84%) £Mfifi&ttfc£LT#fc. 

'H-NMR (CDCI3) <5 : 1. 07-2.23 (series of m, 14 H), 2.87 and 2.94 (s, eac 
h, total 3 H), 3.18 (m, 2 H),< 3.40-3. 95 (series of m/ 11 H), 4.25 (m, 1 
H), 4.36 and 5.22 (m, each, total 1 H), 7.33-7.42 (m, 4 H), 7.82 (s, 1 
H), 8. 13-S. 15 (m, 1 H), 8.29 (s, 1 H), 8. 49-8. 54 (m, 1 H). 

MS (ESI) m/z 655 (MN-1). , ' 
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[im 8] h7>x-4-[i-[[5-^nD-2-7;i/^-D-4-(i-^^;u-3-r >H>j;i/ 
tiivts n $y ) 7i-M 7±J-)V\ - us) - (n-^ ^)i7t$> $ F) - (2S) -tf a 




Mb 



7S7)7x H TtfJH - (4S) - 3Ml-7-fe^ ^ F)- (2S) -tf O U V ~ V 
^■"A-l-y^u^-^ytsiVT^ym lXf;i/ (H5 mg, 0.176 mmol) 

£THF (5 ml) Ci&APU 0.2,$ N NaOH (4 ml, l mmol) £iD;L ^-ei5B#M 
#T3 0 £«£l N HCl Ciof-ml) fc&^v znufrjlA-t? (5:1, 2 
X 100 mOKTjfcffit"^'^ 

A+it>^iP^, 1ftliJ@»£MJ£TOtt, 8&LTiKll#j (87 mg, 7730 £ 

'H-NMR (DMS0-d 6 ) 5 :l.l4-l.38 (m, 4 H), 1. 87-2. 16 (m, 10 H) , 2.75 and 
2.91 (s, each, total 3 H), 3. 17-5.05 (series of m, 12 H), 7.20-7.30 (m, 
2H), 7.40-7.44 (m, 1 H), 7.56 (d, J = 8. 1 Hz, 1 H), 7.70 (m, 1 H), 8.15 

(d, J = 7.8 Hz, 1 H), 8.31 (s, 1 H), 9.31 (s, 1 H). 

MS (ESI) m/z 642 (M + +l) ; 

Anal. Calcd for C 33 H 38 C1FN 4 0 6 , C, 61.82; H, 5.97; N, 8.74. 
Found: C, 59.72; H, 6.26; N, 7.68. 

nnm 1 4 3 
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h?>7,-4- [1- [5-^DD-2-7;i/^P-4- ( 1 3 — f 

>HU;i/*;i/fc;i/7^7) 7i-;i.7t^H -4, 4->?7;u^p- (2 
S) -eDiJi?i;Mh^>] ->^o^if^j^>| 
[1- [5-^DD-2-7Mn-4- (l-*3Mi/-3 — f >Ky;io&;u# 
-^7$/) 7x— JPT-fe^W -4, 4-y*7Mn- (2S) -tfD'J^- 

[IS 1] 4- [1- [5-7DD-2-7MD-4- (1 -^JU- 3 - 
■*>K'J^#;M$-;U7S7) 7x-;U7ir^;P] - 4, 4-y7WD- 
(2S) -tfDU^-;M h+v-] yi7DA+i)->^M>i xXt- 




[5-7 O □-2-7;^D-4-[ j (l-^5 1 ;W3-< > F "J;WJ^)'7$;]7iZ 
;HW(208 ing, 0. 58 mmol) i5«ktf 4-[4, 4-y7MD- (2 S) -tf 
D>Jy^^ + y]y^D^>i,^>| IT, 7^ (160 Dig, 

.0.58 mmol) £DMF (5 ml) KflMPU EDC HC1 (167 mg, 0.87 mmol), HOBt (2.5 
mg, 0.02 mnol)*5j;tf DMAP (2.5 mg, 0.02 nmol) £fln*, ^T14B#^»T 

m «£ETK*JSESS*"r*. #^n§M^y'J*^r>^t^*7A^p 
7 h 7 7 7 ^ - tTil b7 □ O *JVA-^ 37 y - jV (30:1, v /v) ffi#«kfl4- 
[1- [5-7DD-2-7WO-4- (1 ->^;P-3— f >hu;p*;i/sJ? 
- ;i/7 S7) 7 x -;U7 -fe^JH -4,4 - ^ yjijr m - ( 2 s ) - if □ U V> 
x;Mh*->] v7P^^it>^;^*>^ i^fJl/ (2«©v7t-]/ 
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*&&&<dw&®) (335 rng, 93%) ztm&^m^tLxmco 

IR (ATR) v 1726, 1658, 1518 cm* 1 ; 

'H-NMR (CDC 1 3 ) 6 : 1.26 (m, 1 H), 1.46 (m, 2 H), 1.63-1.85 (series of 
m, total 5 H), 1.99 On, 2 H), 2 35 On, 1 H), 2.55 On, 2 H), 3.51 (ra, 1 
H), 3.58 (dd, J = 10.8, 6.8 Hz, 1 H), 3.66 and 3.67 (s, total 3 H), 3.71 

(m, 1 H), 3.83 On, 1 H), 3.88 (s, 3 H), 4.49 (m, 1 H), 7.33-7.42 (serie 
s of m, total 4 H), 7.80-7.81 (series of s, total 1 H), 8.00 (s, 1 H), 
8.12 (m, 1 H), 8.30 (s, 1 H), 8.49-8.55 (series of d, J = 12.0 Hz, total 

1 H). 

MS (LC-MS) m/z 621 (M + +l). 
[IS 2] h^>X-4- [1- [5-^DD-2-7MD-4- (1-^ 

*u- (2S) -hfo'J^^h+v] S/^DA++)->*;i/^>i6 &&zfi 
is7s-4- [1- [5-^D.4h.2-7;i/^-0-4- ( 1 -pWP- 3 -<> K 

t * ' " ' 

U;i/*;P*-;P75y) ^p^-t^W -4, 4-^7;M"0- (2S) - 



4- [1- [5-^DD-2-7MP-4- (1-^^;u-3— f >HU;U 
#;u**~;K75/) 7i-;V7t5 1 ;W - 4, 4-5?7;U:*D- (2S) - 1° 
D'J^Wh+-/]^D^1f>M#>S *3=^ IXf^ (620 mg, 
0.53 mmol) \Z THF (4.5 ml) 0. 25N NaOH (4.5 ml)£}jD*.> SfflT?14P# 




F 
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fcU 2 nu&)),&-*9 ;*-)[, (5:1, v/v)l:Ti[fitl., am^*ffi?P*«7K 

(Whatman TLC) %m^Z2n'?'hlf77j-\ZTm<Dz/7 : TU* 
^ftft£#$IU ^DD/J^A-^/-^ (40:1, v/vX3) D h 7 

-4- [1- [5-^OD-2-7JktD-4- (1-^^-3— f>HU;i/ 
#Jl^-;U75/) 7x.-)V7 J t^)V] -4, 4-77MO- (2S) -tfo 

IR (ATR) v 1653, 1518 cm" 1 ; 

'H-NMR (DMSG-d 6 ) 6 : 1.11-1.31 (series of m, total 3 H), 1.44 (m, 2 H), 
1.99 (n, 4 H), 2.25 (m, 1 H), 2.52 (m, 2 H), 3.18 (m, 1 H), 3.54 On, 2 
H), 3.72 (m, 1 H), 3.85 (s, 3 H), 3.90 On, 1 H), 4.46 On, 1H), 7.34 (in, 
3 H), 7.38 On, 2 H), 7.80.o(s, 1 H), 8.11 On, 1 H), 8.29 (s, 1 H), 8.51 
(dd, J = 12.0, 6.0 Hz, l fi^;,8,49 and 8.50 (d, J = 12.0 Hz, total 1 H). 
MS (ESI) m/z 607 (M + +l), ; . • V 

$?>^^H^J:0'">'7 > -4- [1- [5-yDO-2-7MD-4 

- (i-^^-3— f >Ku;i/^^fc^T5y) 7i-^7tf;w -4, 

4-y7Mo- (2S) -tfO'J^-JV/ r^v] >'^PA^U->^;^>® 
(246 mg, 6730 ^afiSfftiHUfc. 
IR (KBr) 1653, 1521cm-'; 

'H-NMR (DMS0-d 6 ) a : 1.47 (m, 2 H), 1.65-1.86 (series of m, total 6 H),- 
2.34 (m, 1 H), 2.51-2.60 (series of m, total 2 H), 3.44 (m, 2 H), 3.52 

and 3.58 (AB q, J = 12.3Hz, 2 H), 3.75 (m, 1 H), 3.83 (m, 1 H), 3.85 (s, 
3 H), 3.93 On, 1 H), 4.49 (m, 1 H), 7.34 On, 3 H), 7.39 (d, J = 6. 4 Hz, 
2 H), 7.79 and 7.81 (s, total 1 H), 8.11 (m, 1. H), 8.28 (s, 1 H), 8.48 

(d, J = 12.0 Hz, 1 H). 
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MS (ESI) m/z 607 (M'+l) ; 

Anal. Calcd for C 30 H 31 C1F3N30 S H 2 0: C, 57.74; H, 5.33; N, 6.73. 
Found: C, 57.55; H, 5.06; N, 6.52. 

mmm 1 4 4 

;i-75y)7x-;i/]-N-^^.^7"feh75 Khl-7P#*~>]-l-^7 PMp-tf-> 
[Jim 1] 4-[(2S)-N-^5 1 ^7$/-l-7 0 P^^^]-l-v7P^^+l->^^^ 




C0 2 Me 



Me 



- 4-C(2S)-N-p<^7$y-l : '7 i p^^>']^m#^ *?)V IXfJl/ (1.83 
g, 8.20 miol) *«fctfM/%M-nff»(1.9 ml, 24.6 mmol) (30 
ml) P^7A/7;U5± (2 g) Sin*., 20 ftEE©7R*Tfc, 1 5K|N]ftftfe. 

K:«Sftaw*sJinAT7;p*Uttk:b, 7pp*;|/A(2 x ioo mn^T&ffi-f 
3. atB^^«M-77*^'>^Air^;^ «ffiTK:*«ES*UT4-[(2S)-«- 
^^7s/-i-7p^^v]-i-^7P^it>*;i/7H>M *3=-;w ixf^ 

(1.56 g, 83%) S«»6Jfttt«tbT#fc. 

'H-NMR (CDC 1 3 ) 6 : 0.99-1.02 (m, 3 H), 1. 20-2.03 (series of m, 8 H), 2. 
24-2.44 (m, 4 H), 2.74 On, 1 H), 3.18-3.44 (series of n, 3 H), 3.67 On, 
3 H); 

MS (ESI) m/z 230 (M + +l). 
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[xm 2] 4-[(2S)-[N-(tert-^h+^.Jl/fc;i/)-N-^^;P75y]-l-yp 




±!3lgT# ^ nfc4- [ (2S) -N-> ^7 5 y - 1 - 7° D v] -1 ^ O 
>#;M?>3& xXf.iP £7irh~ hU;K25 ml) (25 ml) 

K:»#U hUl^7$>(lJral, 13.5 fflmol) ^^-tert-y^ v 

(2.2 g, 10.1 mmol) £Jn*, mu-trimmmft-rz, Ki&m&m 

KX3VM100 nDfCTSlffi-rs. fflfflft£&ftft&7fc (100 iil)«tf§K «M 

^^s^Tism «BETic»tsE*s5fei-*. .ftsn^aatsVu*^* 

ffl^S*7A^DTh^77^-fCT»fiU, A^-y->-pi!X^;i/ (4:1) &it# 
«fc O 4- [ (2S) - Of- (t er t-7* Kf%*JU3j?rijW 3MU7 5 7 ] -l-7°n - 
l-y^O^+U-^M^ . i^tJV (1.83 g, 82*) 

'H-NMR (CDCI 3 ) <5 : 1.09-1.12 On, 3 H), 1.24-2.33 (series of m, 18 H), 
2.75 On, 3H), 3.20-3.44 On, 3 H), 3.66 On, 3 H), 4.10-4.34 (m, 1 H). 
MS (ESI) m/z 330 (M + H). 

[18 3] h7>7,-4-[(2S)-[N-(tert-^h+>'A^^-;W-N-^5 ; JI/T5 
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4-[(2S)-[N-(tert-7>^v^;U^-JW-N-^5 : -;P7$/]-l-7'D^^v]-l- 
vf^DA^rU->*;|/sK>K ^^1/ iXjJl/ (1.83 g, 5.56 mmol) sag** 
(30 nil) ^"hU^A^h^vF (900 mg, 16. 7 mmol) ^rjjp 

\mmmmk-t^>. Rfowtm&\a§n\s, 1 nhci aoo mi) \z&€, 
R*x^;u (2 x ioo mi)tTi*mT*. ttWft&teftftift* (100 mim^, 

;**/-;^>-tf>2g^ (20 mi) tc}t#?u Hj*5f;^>u;u->*7y*^> 
(2.o m ^\^if>«) mm(Dij)\s#>M(Dm&ZTicTmm-fz>'£T°®* 

>X-4-[(2S)-[N-(tert-yh^v^;i/fc;W-N-^^75/]-l-7°D^v]- 
l-y^UA^>^M>i i7f;V (786 mg, 43%) &4H£S|&tt4b 

'H-NMR (CDC1 3 ) 6 : 1.09 j$k = 6.8 Hz, 3 H), 1. 21 (m, 2 H), 1.46 (m, 1 

1** ' .1..:' V 

1 H, including s, 9 H, at 5 :. 1. 46), 2.02 (m, 4 H), 2.26 (m, 1 H), 2.73 
(br s, 3 H), 3. 18-3.47 (m, 3 H), 3.66 (s, 3 H), 4.11-4.34 On, 1 H). 
MS (ESI) m/z 330 (M'+l). 

[IS 4] h^>7N-4-[(2S)-^^^7sy-l-7°D^>']-l-v7 0^-tj-> 



b 7 C (2S) - [N- (ter t-7> * ~>#;i^ a y ] -1-7°D # 

^->]-l-'>^0^\^>^Jl/#>m X7n5MI/ (786 mg, 2.39 mmol) 
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$2?ttDr> (10 ml) Kjg#U 4 N HCl/^*+r>« (15 ml) £io&, £ 

^TsimmmwLfcW:. ME.TKmm&&&rz. »&nsa«*x-5r;u-e«i 

SbTS-fb^it, H^>X-4-[(2S)-^^7=y-l-7°o^>']-l->^n^ 
1J->*;^>I6 I7t^ i&^it (500 ng, 79*) ^67^7 7 

'H-NMR (DMSO) 6 : 1.16-1.24 On, 5 H), 1.31-1.40 On, 2 B), . 1.87-1. 91 On, 
2 H), 1.96-1.99 On, 2 H), 2.24-2.30 On, 1 H), 2.49 (s, 3 H), 3.21-3.28 
On, 2 H), 3.47-3.60 (series of m, 7 H), 8.73 (br s, 2 K). 
MS (ESI) m/z 230 (M'+l). 

[IS 5] h7>^-4-[(2S)-[[5-^DD-2-7;^n-4-(l-^^-3-<>H 

u;^;i/fc;i/7^y)7x-;n-N-^5 i ;i/7-feh75 Ki-i-:/n#*$/]-i-~> 




K^>^-4-C(2S)-^^;P7^y-i-7°D^^i/]-i->^o^-y->^;^>m 

^)I/ XX^ M£(200 ig, 0.753 mmol) [5-^nn-2-7;U^ 
D-4-[(l-^^-3-^>KU;U*;Ufc;i/)75y]!7x-;l,]^(272 nig, 0.75 
3 mmol) £ DMF (10 ml) »$?U CftC h 11X3^75 > (523 tf 1, 3.76 m 
mol), EDC HC1 (217 mg, 1. 13 miol):fe<ktf HOBt (153 mg, 1.13 mmol) £J0 
^■S»T15I^Mft^-rs.- M!:»txfj|/ (100 ml) (100 ml) 

sun*, mmxTjimzftm.- cnemAo* (2 x 100 
^t^^at^^, m&TmmzniiTz. mznzmmi/vtitffr 

SfflViS*7A^nTh^7-f-lCT«lf»U ^on^M-^^/^ (10: 
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.1) 8fi#<fce> h^>X-4-[(2S)-[[5-^Pn-2-7;i/^-q-4-(l-^5 1 ;i'-3-r >HU 
;i/^;P/}f-;U7$/)7x-;i']-N-^^;i/7izh75 F]-l-7°P^^v]-l-v^' 

p^U->*;^>K xxx;i/ (400 mg, 93%) ^n^P'itttbttt) 

'H-NMR (CDC1 3 ) <5 : 1.11-1.14 On, .3 H), 1.15-1.29 (m, 2H), 1.40-1.49 
(m, 2 H), 2.00 (m, 4 H), 2.21-2.30 (m, 1 H), 2.81 and 2.90 (s, each, tot 
al 3 H), 3.17 (m ,1 H), 3. 36-3.49 (m, 2 H), 3.59-3.89 (series of m, 8 H, 

including s, 3 H, at 6 : 3.85), 4.12 and 4.80 (m, each, total 1 H), 7. 
31-7.41 (in, 4 JO, 7.78 (d, J = 1.7 Hz, 1 H), S. 13 (dd, J = 6.1, 3.2 Hz, 
1 H), 8.27 (s, 1 H), 8.49 (d, J = 12.9 Hz, 1 H). 

MS (ESI) m/z 572 (MHl): 
[IS 6] h7>ZH-[(2S)-l[5-2nu-2-7)V*nH-(\-*^)l-Z-k>F 
U;l/*^-;i/7*>)7x^.;W-«-^5 1 ;W7-feh75 H]-1-7°P^v]-1-v 
7p a^+J- >^CD^-£- 



h 7 >7-4- [ (2S) - [ [5-7 P P -2-7;^ P-4- (1-.* ^JW3-< > F U 



>*;l//^>^ IXfJl' (400 mg, 0. 699 mmol) £ THF (10 ml) \Z& 

ffiL\ 0.25 N NaOH (5.6 ml, 1. 40 mmol) £iO;L, ^UT«p B TOrr3. 
«£1 N-HC1 (50 ml) \zm€s i7 0D*M (2 X 100 ml) KTftfcbTS. 
itBt$i7K«-7^^y7Atr«, MJxTKjgS£@3rr$ 0 ?M£7 p . 




Me 



n;U75y)7xn;U]-N-^^7-kh75 F]-l-7°p^>]-i->7P'vHi- 
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Zt^ $£mi'Tmm%l (260 m g , 67%) ^7^1/7 7X^1X11^ 
'H-NMR (DMSO-d 6 ) 5 : 1.01-1.34 (series of m, 7 H), 1.89 (m, 4 H), 2.15 
(m, 1 H), 2.70 and 2.90 (s, each, total 3 H, due to double bond characte 
r of the C(0)-N bond in amide), 3.21-3.92 (series of m, 8 H), 4.18 and 
4.61 (m, each, 1 H, due to double bond character of the C(0)-N bond in a 
mide), 7.20-7.69 (series of m, 5 H), 8.16 (m, I H), 8.31 (s, 1 H), 9.30 
(s, 1 H), 12.04 (s, 1 H). 
MS (FAB) m/z 558 (M'H) ; 

Anal. Calcd for C 29 H 33 C1FN 3 0 5 : C, 62.42; H, 5.96; N, 7.53. 
Found: C, 62.09; H, 6.09; N, 7.26. 
14 5 

h^>X-4-[(2S)-[[7-7J^D-2-[(5-7;i/^D-2-^^;U7x-;|/)75:V]-6- 
^>W7U;W-N-/^7th7$ H]-l-7 a P^v]-i->,^nA^ij->* 
)1#>M: ..|t 

[XU 1] h^>X-4-[(2Sy : t[7-7;i/^0-2-[(5-7;^n-2-^^7x- 
;WT5y]-6-^>y^^ij;i,]-N-^^7-fe h7$ h*]-l-7D)J?+'>]-l-e/ 




h^>7-4-[(2S)-N-^^;i/7$y-l-7°0^^v]-l-v/ 7P ^ 1 4- > ^;| / ^ > 
m *T)V x;WMtt(200-iig, 0.753 mol) *J:^7-7;U*D-2-[(5-7;P 

*o-2-/^7i^)7$y] -6-^ > y^-y- V l Jjumm *=?)v ixfiP 

(239 mg, 0.753 mmol) £ DMF (10 ml) ^ Cftfc h Ux^7$ > (523 #1, 
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3.76 mmol), EDC HC1 (217 mg, 1.13 mmol)£J;miOBt (153 mg, 1.13 mmol) 

m%x*\mr$m.wt% a R^mzmm^jv (100 mo aoo 

ml)£ilD7L cn*ISft*!ft* (2 x 100 mim?#, 

A (20:1) mft&Q h^>7.-4-[(2S)-[[7-7;i/^-D-2-[(5-7;i/^P-2-^^ 

7 x - )V) 7 5 / ] -6-^ y y *u- y* u ; w -n-* 3^7 -fe H 7 5 H] - 1 - zfu ^ * 

v]-l-~>7P^1t>.*;i/^>-^ X7xJl/ (399 mg, 100 %) 

'H-NMR (CDClj) <5 : 1.08-1.48 (m, 7 H) , 1.99 (m, 4 H), 2.28 (m, 4 H), 2. 
77-3.94 (series of m, 11 H), 4.19 and 4.83 (in, each, total 1 H), 6.73 
(m, 1 H), 7.03-7.21 (m, 3 H), 7.44 (m, 1 H), 8.00-8.04 (m 1 H). *' 

MS (ESI) m/z 572 (M + +lk r 
[III 2] h7>7-4-[(2.^[[7-7JWD-2-[(5-7Mn-2-^5 1 Jl/7x- 
;i/)75 y]-6-^>V^y ; U;ft-N-^^;U7-fe h75 H]-l-7n^^v]-l-> 




b z> >7-4- [(2S) - [ [7-7;i/^D-2- [ (5-7;i/^"0-2-^ 3MP7 x ~ )V) 75 7]- 
6-^>y^+l-yj;W-N-^^;i/7-feh75 K]-l-7°n^+y]-l-y>7DA^> 
*;P^>m ^Jl I7f^ (399 mg, 0.753 mmol) £ THF (10 ml) iZfeffi 
U 0.25 N NaOH (6 ml, 1.50 mmol) &i0*., ^T15«M£N" 3. Kl&fflE 
S1K HCI (50 ml) '^OD^^A (2 X 100 ml) tTft8LB1-£ 0 
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'H-NMR (DMS0-d 6 ) a : 1.00-1.40 (series of m, 7 H), 1.89 (m, 4 H), 2.15 
On. 1 H), 2.30 (s, 3 H), 2.69 and 2.90 (s, each, total 3 H, due to doubl 
e bond character of the C(0)-N in amide), 3.19 (m, 1 H), 3.33-3.47 (in, 4 

H), 3.73-3.84 (m, 2 H), 4.19 and 4.63 (m, each, total 1 H, due to doubl 
e bond character of the C(0)-N in amide), 6.89 (dt, J = 8. 3, 2.7 Hz, 1 
H), 7. 03. and 7.07 (t, J = 7. 8 Hz, total 1 H, due to double bond charade 
r of the C(0)-N in amide), 7.21 (d, J = 7. 8 Hz, 1 H), 7.27 (t, J = 7.8 H 
z, 1 H), 7.94 (dd, J = 11.5, 2.5 Hz, 1 H), 10.04 (br s, 1 H), 12.06 (br 
s, 1 H). " 

MS (FAB) m/z 516 (M + + 1 );■.:■ 

Anal. Calcd for C 27 H 31 F 2 Nj# C, 62.90; H, 6.06; N, 8.15. 
Found: C, 62. 92; H, 6.25 ;' n/ 7 .86. 
MMM 14 6 

4- [1- [[2- (5-7MD-2-^^7x-JV7$y) -6-^>V* 
ttWM TttM - (4S) -7)\,*u- (2S) -tDiJyrjM 
v] Sill : 

[Xfl 1] [2- (5-7MP-2-^7x"^7$y) -6-^>V* 



^ilt» (210 mg, 54*) tifeTWrXiltifc 



Me 
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4-75;-3-tHP^y7xZJ« *^)V X^x;K2. 17 g, 12. 0 mmol) 
£^/-)U (50 ml) -IV 5-7MP-2-^^7xZJl/ 
(2.00 g, 12.0 ramol) &iQ;L MUT'limmWrZo £M«<fcm-7j^g 
(Hfi) (3.12 g, 14.4 nimol) 70 o CT4P$F^^1"^. 

SllXf^ (lO/l)5it#«fcD [2- (5 -7)),*U- 2 -^^71-^75 
/) -6-^>W 1 /'JJl']ii l^f^ (1.73 g, 46%) 

'H-NMR (CDC 1 3 ) 6 : 2. 13 (s, 3H), 3.705 (s, 2H), 3.711 (s, 3H), 6.74 (d 
t, J = 8.3, 2.7 Hz, 1H), 6.81 (br, 1H), 7.15 (dd, J = 8.1, 1.7 Hz, 2H), 
7.31 (d, J = 1.2 Hz, 1H), 7.44 (d, J = 8. 1 Hz, 1H), 8.09 (dd, J =11.0, 
2.7 Hz, 1H). 

MS (ESI) m/z 315 (M'+D.Jp, 
[Xm 2] [2- (5 -7;P$b- 2 - ^?JV7x-Jl/75;) -6-^>y 




[2- (5-7MD-2-/fji/7x-ji/7 = y) -6-^>y^-y-yj;W 

Bftl IXfJP (1.73 g, 5. 50 mmol) &'m/*&S—)l> (2 : 1, 30 

ml) \zmmu 1 N NaOH (20 nOfcJn*., ^J&T3. 5WNHHt#?-.5. £J»£ 
MffiTCM^bTt#en§M(Cl N HCl£jD*.TB6ttK:U #raj*gH£« 
JEJtlk 7K», MEE$£#LT [2- (5 -yMu- 2 -^WxnjV75 
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J) -6-^>y^u-»/u;w MU.eog, 97%) **6»fitt»*tbT# 

'H-NMR (DMSO-d 6 ) 6 : 2.49 (s, 3H), 3.64 (d, J = 1.7 Hz, 2H), 6.87 (dt, 
J = 8.3, 1.5 Hz, 1H), 7.11 (d, J = 8.1 Hz, 1H), 7.25 (t, J = 7. 3 Hz, 1 
H), 7.37 (d, J = 8.1 Hz, 1H), 7.41 (s, 1H), 7.95 and 7.98 (each s, total 
1H, amide isomers), 9.80 (or, 1H). 

MS (ESI) m/z 301 (M'+l). 
IXm 3] 4- [1- [[2- (5-7MD-2-^^7x^7$y) - 
6-^>V*^/VM 7±?M - (4S) -7;l^o- (2S) -tfnUv 



[ 2 - ( 5 - 7 Jl/t D -i - ^ ? 7) - 6 -^>7>UVy 
;W M (300 mg, 1.0 mmolh 4-[(4S)-7;i-^-p-(2S)-tf □ U 

x^x;K253 mg, -1.0 moDvBDC HCl (288 ng, 1.5 m 
ol), HOBt (203 mg, 1.5 ramoO &&Zfh U I?JV75 > (0.70 ml, 5.0 mmol) 
* DMF (5 ml) SaT17«PMiWW5 0 Rjm&*fr\Z&g. WffitJL^MZ 

»j»*e3cf*. SS$y'JA^rMffl^S*7A^07hif77^-|; T ^ ' 
Un-'\^>/iHix5 i ;P (l/4)^«fc0 4- [1- [[2- (5-7;^D-2 
-^Wx-;i,7$/) -6-^>7^7*U;H 7il^;H - (4S) -7 
Mn- (2S) -KDij^^JlH x7x;K630 m 

g, 100%) £fc&7 ; EJW7.7;*£LT#;fc. 



F 
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'H-NMR (CDClj) 6 : 2.05-2.62 (m, 5H), 3.73 (d, J = 3. 9 Hz, 2H), 3.80 
(m, 1H), 3.86 (s, 3H), 3.90-4.10 (m, 2H), 4.46-4.68 (m, 2H), 5.23-5.38 
(m, 1H), 6.73 (dt, J = 8.1, 2.4 Hz, 1H), 6,86 and 6.98 (each d, each J = 

8.8 Hz, total 2H, amide isomers), 7.12 (m, 3H), 7.26 (s, 1H), 7.29 (t, 
J = 9.0 Hz, 1H), 7.43 (t, J = 8. 1 Hz, 1H), 7.95 and 7.99 (each d, each J 

= 8.8 Hz, total 2H, amide isomers), 8.05 and 8.08 (each s," total 1H, am 
ide isomers). 

MS (ESI) m/z 536 (M + +l). 
trm 4] 4- [1- [[2- (5-7MD-2-^^7x-^7=;) - 
6-^>»/**7U;W 7tt)V\ - (4S) (2S) -tfDUv 



4- [1- [[2- (5 -7JM-D-2 -^;l/7x-;i/7$/) -6-^> 
7**y>j;W 7-fe^;P] - (4S) -7Mn- (2S) -IfO'J^JMF 
^v] jeAfi X7r)V (630 mg, 1.0 mmol) £ THF/^^/-;P (2 

0/10 ml) 1 N NaOH (20 mD^jjpA, ^T23Bf mmWTZo 

flu MEf£fifeUTilU8% (501 mg, 96%) Wm&mWMtLT%t^ 

IR (ATR) v 2983, 1684, 1639, 1604, 1576, 1541, 1508, 1423 cm"' ; 
'H-NMR (DMS0-d 6 ) 6 :2.24 (m, 2H), 2.30 (s, 3H), 3.67-4.10 (m, 5H), 4.2 
1-4.71 (m, 2H), 5.38 and 5.45 (each d, J = 54. 6 and 53.1 Hz respect ivel 
y, total 1H, amide isomers), 6.87 (dt, J = 8.5, 2. 2 Hz, 1H), 7.03-7.13 
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(in, 3H), 7.25 (t, J = 7. 6 Hz, lfl), 7.36 and 7.39 (each s, total 2H, amid 
e isomers), 7.87 (dd, J =9.0, 2. 2 Hz, 2H), 7.95 (d, J = 11.0 Hz, 1H), 
9-80 (br, 1H). 
MS (ESI) m/z 522 (M + +l) ; 

Anal. Calcd for C 2S H M FN 3 0 5 0. 7H 2 0 0 . 4HC1: C, 61.29; H, 4.92; N, 7.66;' 
CI, 2.58; F, 6.92. 

Found: C, 61.13; H, 4.74; N, 7.38; CI, 2.57; F, 6.87. 
MMM 14 7 

4-[l-[[3-^ P □-4-[(l-.*5P^-3--f > K VJUjjfrtf-fr) 75/]7x-;W T± 

?;H-(4S)-7;^D-(2S)-t?nu y-;M b ■. 

ixm i]' [3-^DD-4-[(i-^^;i/-3-'f >FU;u^;t'7K-;P)T^y]7x- 



l-*7MW3--f >WM)\,7$>Wl (1.01 g, 5.71 mmol), 
7x -« x ^ IXfJV (1.22 g, 5.71 mmolh HOBt (0.86 g, 6.34 m 
moDfecfc^'DMAP (0.14 g, 1. 15 mmol) DMF (20 ml) 4>, EDC HC1 (1.44 g, 
7.49 moDfcin*, 10X;i?im®mTZo %fo®Zg&\znt$QV, *&mm 

tCT*t§iU n-AW>-ftii fJl , (i • ls v/v) gj^g [3 _^ OD _ 4 _ 
[(l-/^I/-3-<>hMJ;^; l/ ^- j 0 75y]7x - ;u]M x ^ xZzrfr 
(639 mg, 30 *) £Jt&@»£ LT^fc, 




Me 
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'H-NMR (CDC 1 3 ) 5 : 1.27 (t, J = 7. 1 Hz, 3H), 3.58 (s, 2H), 3.89 (s, 3 
H), 4.17 (q, J = 7. 1 Hz, 2H), 7.24 (dd, J = 8. 3, 2.0 Hz, 1H), 7.32 -7.4 
3 On, 4H), 7.81 (s, 1H), 8.16 (m, 1H), 8.28 (broad s, 1H), 8.59 (d, J = 
8. 3 Hz, 1H) . 

MS (ESI) m/z 371 (M + +l). 
[18 2] [3-* □ n-4-[(l-^^-3-r y F VMM-M 75 /] 7i - 




Me 



[3-£ P □-MU-pWMH' y Y U )V%)V'$=.)V) 75 A 7x-;Wfftt X 
XXtMP (639 mg, .l.^.mmol) £ THF (17.5 ml) fc«U 0.25NNa 
OH (10.3 ml, 2.58 mnol). fciltfL ^l:4f««T3o EJ&JSSIN HC1 (15 
aDfc&af, ^rttilg^^ME'te, *«5«>-«BE<fc*UT [3-^PP-4-[(l-^ 
;p-3-f > F U ;^M-JW75 ;]7x-JWSi (549 mg, 93 X) 

'H-NMR (DMS0-d 6 ) 6 : 3. 61 (s, 2H), 3.89 (s, 3H), 7.17 - 7.28 (m, 3H), 
7.43 (d, J = 1.7 Hz, 1H), 7.53 (d, "J = 8. 3 Hz, 1H), 7.69 (d, J = 8. 3 Hz, 
1H), 8.14 (d, J = 7.8 Hz, 1H), 8.26 (s, 1H), 9.26 (s, 1H). 

[ig 3] 4-[i-[[3-^on-4-[(i-^^;w3-r>Fu;i/^;^x;W75y]7 
xx;H7-fe5 1 ;U]-(4S)-7;i/^-D-(2S)-tfDU> ? x;M b*vO£m#m 
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[3- 1> a d -4- [ ( 1 - * 3-)V-l--( >h'UMJl/#-jl/)7$;]7x-JHSi (2 
40 mg, 0.70 mmol), 4-[(4S)-7;^0-(2S)-t!n U z?~)V* h^>]£,E« 

IXt^ (177 mg, 0.70 mmol), HOBt (114 mg, 0. 84 mmol);io 
P (17.0 mg, 0.14 mmol) £ DMF (5.0 ml) EDC HC1 (161 mg, 0.84 ramol) 

U rax^;wsft#,fc o 4-[i-[[3-^dd-4-[(i-^5 1 ;u-3-^>fu;1/^;W- 
;WT$y]^x-;i/]7ir^>]-(4S)-7;^D-(2S)-t°DUv-;M h^->]^ 
m« IXf^ .jf^ ( mg, 43 %) Mfi7^7 77i t-Tt#£ 0 

'H-NMR- (CDC1 3 ) 6 :2.03- 2.-6V (m, 2H), 3.59 (d, J = 15.2 Hz, 1H), 3.64 
(d, J - 15.2 Hz, 1H), 3.' : 68 - 4.19(m, 9H, including singlet, 3H, at 6 : 
3.86, and singlet, 3H, at 6 : 3.87), 4.47 - 4.63 (m, 2H), 5.36 (m, 1 
H), 6.98 (d, J = 8.8 Hz, 2H), 7.18 (d, J = 8. 3 Hz, 1H), 7.32 - 7.42 On, 
4H), 7.80 (s, 1H), 7.95 (d, J = 8. 8 Hz, 2H). 8.13 (m, 1H), 8.27 (broad 
s, 1H), -8.56 (m, 1H). 

MS (ESI) m/z 578 (M*+l). 
ixm 4] 4-[l-[[3-^DD-4-[(l-^^;P-3-f>HU;u*;^-;W75y]7 
x-zlM T^j-M - (4S) - ?)V* p- (2S) - bf □ U >>-;m h + ~>] % l mm.<Dfn$. 
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4-[i-[[3-^DP-4-[(i-^^;i/-3--r>Fu;i/^;wfc;i/)75y]7x-;W7 

•fe^;W-(4S)-7;^n-(2S)-h°oU^-;M h*v]£m#^ *?)V I7f 
)V (176 mg, 0.30 mmol) £ THF (3.0 ml) fC^#?U 0. 25N NaOH (1.83 ml, 
0.45 mmoD^DA, ^T19B#P^ WCTmfcWWTZo £«£1N HC1 (5.0 

miMc&if, tir&m&zM&m, MEE&mLTmmm (no mg, 71 

IR (ATR) v 1708, 1650, 1604, 1579, 1511, 1469 cm-'; P 
'H-NMR (DMS0-d 6 ) 6 : 2. 26>- 2.33 (m, 2H), 3.69 (d, J = 15.9 Hz, 1H), 3. 
75 (d, J = 15.9 Hz, 1H), . ; 3& - 3.97 (m, 7H, including singlet, 3H, at 
6 : 3.89), 4.40 - 4.44. (m.'k), 5.46 (m, 1H), 7.07 (d, J = 8.8 Hz, 2H), 
7.18 - 7.28 (m, 2H), 7.t9 and 7.42 (each broad s,. total 1H),7.53 (d, J 
= 8.1 Hz, 1H), 7.70 (d, J = 8.1 Hz, 1H), 7.87 (d, J = 8.8 Hz, 2H), 8.14 
(d, J = 7.8 Hz, 1H), 8.26 (s, 1H), 9.26 (s, 1H), 12.60 (broad s, 1H). 
MS (ESI) m/z 564 (MHO; 

Anal. Calcd for C 30 H 27 C1FN 3 0 5 : C, 63.89; H, 4.83; N, 7.45. 
Found: C, 63.50; H, 5.01; N, 7.13. 

mmm 1 4 8 

3-75 /-4-[(4S)-7;U^-D-l-[(2-^^7x-;U7$ /) -6-^ > 7^7*11 )V 
7iT5P;i/)-(2S)-t° P ij V-)V* h+y]^|il : 

mm i] 4-[(4S)-7;i/^-D-i-[(2-^^;i/7x-;u7$y)-6-t>7^-y-7u 

;W7iz^]-(2S)-tfD»Jvn;M h+->]-3-- hP^fiSK *?)V X7x 
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C(2-^5 L ;U7x-;i/75y)-6-^>!/^/UJWW»(391 mg, 1.38 nmol) 
&£IS 4-[(4S)-7;^P-(2S)-tfDUx-.^^ b*v]-3-- hD^|||^ 
X^t-;K412 ag, 1.38 mmol) £ DMF (10 ml) lc*#L, EDC HC1 (405 m 
g, 2.11 mmol), HOBt (2.5 mg, 0.02 mo\)&£tf DMAP(2. 5 mg, 0.02 mmol)£ 

;UA-*^/-;i, (20:1, v/y)"'fej;r) 4-[(4S)-7;^D-l-[(2-^^7x- 
^75 y)-6-^>y^+h\/f})U7-tr5 1 ;i/]-(2S)-t:o D b^>-3-- h o 

X7>7^;K460 mg, 59*) L-T?#£o 
'H-NMR (CDC1 3 ) 6 : 2.12 (m, 2H), 2.34 (s, 3H), 2.67 (d, J = 17.2 Hz, 1 
H), 3.73 On, 1H), 3.82 (m, 1H), 3.92 (s, 3H), 4.03 (m, 1H), 4.11 (m, 1 
H), 4.58 (br, 1H), 4.72 (br, 1H), 5.31 (d, J = 58.1 Hz, 1H), 6.73 (m, 1 
H), 6.94 (i, 1H), 7.09 (m, 2H), 7.25 (m, 2H), 7.32 (m, 3H), 8.08 On, 1 
H), 8.16 (m, 1H). 

IXU 2] 3-75 7-4-[(4S)-7;U^a-I-[(2-^^;i/7a:^;i,75y)-6-^> 
y^^U;i,7-fe^W-(2S)-tfDUv-;MK^v]^mM i7f 
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? 4-[(4S)-7;i/^-D-l-[(2-^^;U7x-^7Sy)-6-^> s /^-!tyu;i'7-fe^ 

;W-(2S)-ifDU^-;M hnjist ixf;i/ (460 m 

g, 0.82 mmol) 5ft (500 rag) £X^7-;U (5 ml) & 

THF (2 ml) (f, 60«FraflffJES5«**Yfc*fT5. S>S«Ott«E*5a»CTl» 

'f-fcTiiL/, 7DP^;i/A-p<5 1 ;U XXfJl/ (10:1, v/v) Sit^«kO 3-7 
[ 5 7 -4- [ (4S) -7 JM" P-l - [ (2-* ?;P7 x-;i/7 5 7 ) -6-^ >7^1t7 U';V7ii 

5 1 ;w-(2s)-t:ou^-;^\t?^->]^m#» x*x;Mi92 mg, u%) 

IR (KBr) v 1708, 1639, ; . 1573 cnf 1 ; - 

'H-NMR (CDC1 3 ) 5 : 2.12 & 2H), 2.36 (s, 3H), 2.47 (dd, J = 16.0, 21.5 
Hz, 1H), 3.73 On, 2H), 3.84 (s, 3H), 4.11 (br, 1H), 4.16 On, 1H), 4.40 
(dd, J =4.8, 8.8 Hz, 1H), 4.49 (br, 1H), 4.73 (br, 1H), 5.33 (series o 
f dt, J = 4.4,. 52.8 Hz, total 1H), 6.90 (m, 1H), 7.08 (d, J = 7.2 Hz, 2 
H), 7.23 (m, 2H), 7.30 (d, J = 7. 2 Hz, 1H), 7.36 (dd, J = 11.2, 12.8 Hz, 
j 1H), 7.43 (m, 1H), 8.09 (d, J = 8.0 Hz, 2H). 

' MS (ESI) m/z 533 (MHH); 

Anal. Caked for C 29 H 29 FN 4 0 5 2.5 H 2 0: C, 60.30; H, 5.93; N, 9.70. 
Found: C, 60.48; 11.2, H, 5.13; N, 9.26. 
[IS 3] 3-75 7-4-[(4S)-7;U^-P-1-[(2-^^;1/7xXJI/7^/)-6-^> 

y^-y-7'j^7-fe^jn-(2s)-ep ij s?x;u* h*i'}&&mn<D&& l 
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3-75 /-4-[(4S)-7;^0-l-[(2-^^7x-;U75 /)-6-^>l/*1^./y 
^7^;W-(2S)-tiDU^-;Mh + v3^m« I7f^ (191 m 

g, 0.36 mmol) & THF (3 ml) fc.&|#U 0. 25N NaOH (3 mDSjDA, 5Nf» 

(5:1, v/v)T^-T§. £ft£\ IN HCl&ifK *7]c«T^yr)A1? 

□ Th^77>f-IITi% '^nD*M-^^/-JI/ (5:1, v/v) fcShfcQ 
if®$£> (76 mg, 4120 ^W^S^fetLT^fc. 
IR (ATR) v 1639, 1573 cm-';. 

'H-NMR (DMS0-d 6 ) <5 : 2. 2? (s, 3H), 2.49 (s, 1H), 3.7-4.1- (series of m, 
total 4H), 4.24 On, 2H), 4.46 (m, 2H), 5.42 (series of d, J = 53.2 Hz, t 
otal 1H), 6.86 (d, J = 8.0 Hz, 1H), 7.04 (t, J = 14.4Hz, 2H), 7.05 (s, 1 
H), 7.14 (m, 1H), 7.22 On, total 3H), 7.33 (d, J = 5. 6 Hz, 1H), 7.78 (d, 

J = 8.4 Hz, 2H), 9.67 (br, 1H). 

MS (ESI) 519 (M + +l). 
^MM 14 9 

4-[l-[3-^pn-4-[(l-^^;i,-3--r>FU;u^;i / fc;|/)75y]7x-;i/7-fe^ 
/W-(4S)-7;i/^-n-(2S)-fcfO>J^-;i/^ h=^>]-2-/ h^^jg^m. : 
. ,. tT8.. 1] 4- [1- [3-^7 □ □-4-[0-^^;Mr-f >H iJJV*J^^)-7$7],7 

x-;u7-fe^;i/]-(4S)-7;^o-(2S)-t°DU>?-;M h=^>]-2-* h*->£jft 
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4-[ (4S)-7;l/^-D-(2S)-hfD'J^-;M h^^>]-2-^< h^v-^m« 
IXr^ (179.1 mg, 0. 602 mmol) , DD -4- [ (1-^3^-3— f >KU;U*;P 
#XJW75/]7x-;HHR (206.4 mg, 0.602 mmol) HOBt (32. 6 mg, 

0.241 mmol) £ DMF (14 ml) 4>> EDC HC1 (173.2 mg, 0.904 mmol) SrjJD^ 

(25:1, v/v) ^Mfe 4-[l-[3-^.PD-4-[(l-^5 L ;l/-3-'f >HU;i/* 
M-;i/)75 /] 7x-;>7¥^')l/]-(4S)-7;l/^D-(2S)-t°D U y-JW h + 

s/]-2-p< h^>3ot«£ x7.T-;i/(ioo %) ^WTXttti 

'H-NMR (CDC 1 3 ) 6 : 1.35 (3H, t, J = 7.6 Hz, 0CH ? Me), 1.72-2.70 (total 2 
H, series of m), 3.52-4.18 (total 11H, series of m, including 3H, s, at 
6 : 3.34 and 3H, s at 6 : 3.92), 4.30 (2H, q, J = 7. 6 Hz, 0CH 2 Me), 4.50- 
4.66 (2H, m), 5.31 (1H, d, J = 52.4 Hz), 6.40-6.64 (total 2H, m), 7.20 
(1H, m), 7.29-7.45 (4H, m), 7.75-7.88 (2H, m), 8.14 (1H, m), 8.25 (1H, 
m), 8.57 (1H, m). 

[IS 2] 4-[l-[3-^ □□-4-[(l-^?;H-f > F 'JMJ^-;W 7^ /] 7 
xx;i/7-lr5 1 ;H-(4S)-7;i/^P-(2S)-tfaU vXJM h=^>]-2-^ h=^>£,i 
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4-[i-[3-* p o-4-[(i-^^;W3-< > H u;^;^-;i/) 7^ y] 7x-;P7-fe 
?JW-(4S)-7;^D-(2S)-hfnu^-;^ h*~>]-2-* h*~>&mwt x^;u 

XXt-JU (374.6 rag, 0.602 mmol) $ THF (8.0 ml) KjgflpU 0.25N NaOH 
(8.0 ml)£»n*_, SfiT18^Mffi#T5. SM^«U IN HC1 (2.5 ml)£ 
in*T+fttfc *rffl*NI*«jEaBL 7jc«, 50X:TMflEttMll/Tflam (345. 
8mg, 97%) £7^;P777s<hl/r#fc. 
IR (ATR) v 1608, 1511 cnf 1 ; " v 

'H-NMR (DMSO-d 6 ) <5 : 2.15-2.40 (2H, m), 3.40-4.78 (total 13H, m, inclu 
ding 3H, s at 6 : 3.84 an.d.4 s at 6 : 3. 91), 5.42, 5.49 (total 1H, br 
d, J = 52.0 Hz), 6.50-6.80 (2H, in), 7.23 (3H, m), 7.44 (1H, d,. J = 10.0 
Hz), 7.57 (1H, d, J = m Hz), 7.70 (2H, in), 8.16 (1H, m), 8.29 (1H, 
s), 9.32 (1H, m), 12.15 (1H, br s, C0 2 H). 

MS (ESI) m/z 594 (M + +1) ; 

Anal. Calcd for C 31 H 29 C1FN 3 0 S H 2 0: C, 60.83; H, .5.11; N, 6.87; CI, 5.79; 
F, 3.10. 

Found: C, 60.53; H, 5.01; N, 6.71; CI, 5.69; F, 3.09. 
MM® 15 0 

6-[l-[3^DD-4-(l^^-3^>Hij jW ^ j ^- /ll/75y7l _ Jl/m 
;U]-(4S)-7;^o-(2S)-t°DU h^^]-n^->m. : 

[XM 1] 6-[l-07 PO-4-(l:^JH:i: >H V )V) tU\,#-)V7 5 77x 
x;i/7ir5 1 ;W-(4S)-7>'^p-(2S)-hfaU^x;i,p< h^v]~n^>^ x^;t, 
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6-(l-tert-7> + ->*;i/fc^-(4S)-7J^P-(2S)-tfD'J >>x;M 
~n^>^ X7sx;i/ (197 mg, 0. 50 mmol) tkWc^Vy (10 ml) 

fCf^?U 0t:T 1 »T{ChU7;^Dra ' (10 ml) ftj*., £jt&f££M-e30 

fc/B^fc. [3-7.dfe-4-(l-^5 1 ^-3--r>KU;l/)^;i/#x;U75 7 

7xn;WBffl6 (171 mg, 0. 5. mmo.lh HOBt (70 mg, 0.5 mmol) h U X^JV 
75X208 ul 1.5 mmoO'% THF (5. 0 ml) ££tf7-te hx h U;U (5.0 ml) 
0-C7? EDCHCI (144 mg, 0.75 mmol) *lMXtz&, £M£^T16B#M 

ft«£T*. iS^y'J^J^HIS (TLC)ft/H(^7D^h7*?7^-K:T)» 
«U 7 0D*)l/A-^7y-;i/ (95:5, v/v) gfflflU D 6-[l-[3-7 □ D-4-(l- 

*3 t ;u-3H' y h u;w *;^x;i/75 y 7xx;i/7-fe5 1 ;w-(4S)-7;i'^D-(2 

S)-fcfDiJ5?-;Mh^>]=3?>t *3MI/ X7n^ (330 mg, 100 X) ft 

'H-NMR (CDC1 3 )<5 : 2.10-2.55 (m, 2H), 3. 55-4.05 (m, 10H), 4.25-4.85 (m, 
3H), 5. 24-5.37 (m, 1H), 6.78 (t, J = 8. 8 Hz, 1H), 7.25-7.44 On, 5H), 7.8 
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0 (d, J =4.6 Hz, IB). 8.13-8.25 On, 3H), 8.54-8.59 (m, 1H), 8.80-8.86 
(m, 1H). 

[Xm 2] 6-[l-[3-/7Dn-4-(l-^^-3-^>HU;| / )^;j, fc;[/7 ^ y:7x 
^I/7iz^]-(4S)-7;U^O-(2S)-tfDUv-;Mh^v]-D^>^(D^ 




;W-(4S)-7;^p-(2S)-tfn«J^Mh^v]-n^>^ &=r)V 
(330 mg, 0.5 mmol) £ THF,>(10 ml) &&T$*?J-)\, (15 ml) k:»#b; 1 
N NaOH (1.0 ml, 1.0 nmoD.A^ 70^81$ <r<5. EfcSteftm 

£ # in hci ^^xm^f^.mm^w.mM. me^lt 

(270 Bg, 96X) ser%H»*tUTfffc. 
IR (ATR) y 2983, 1600, 1511, 1222 cm" 1 ; 

'H-NMR (DMS0-d 6 ) <5 : 2. 20-2. 40 On, 2H), 3.50-4.00 (m, 7H), 4.10-4.80 
(m, 3H), 5.38-5.52 (m, 1H), 6.90-6.93 (m, 1H), 7.18-7.28 (m, 1H), 7.41 
(s, 1H), 7.54 (d, J = 8.3 Hz, 1H), 7.65-7.68 (m, 1H), 8.14-8.20 (m, 2H), 
8-26 (s, 1H), 8.68-8.73 (m, 1H), 9.29 (s, 1H). 

MS (FAB) m/z 565 (M+H) + ; 

Anal. Calcd for C 29 H 26 C1FN 4 0 5 0.5 H 2 0: C, 60.68; H, 4.74; N, 9.76. 
Found: C, 60.49; H, 4.72; N, 9.56. 

$mm 1 5 1 

4-[3,4-xt KD-l-[[2-(2-y^;U7x-^75y)-6-^>y^/ij;|,]7-fe^ 
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;H-(2S)-t°niU^x;M h : 

CIS 1] 4-[3,4-xt KP-l-[[2-(2-^^7x-;i/7^/)-6-^>y^+f-l/ 

y;W7ir^]-(2s)-fcfpy^-;M h xt^kd-s- 




[l-{l-}LT)\>73L-)V7^;)-b-^>V3rVVV)imWL (223 mg, 0. 79 mrao 
1), 4-[3,4->>kKu-(2S)- tfPU^-;M^->]^J&SBI i^f 
;p (184 mg, 0.79 mmolK HOBt (21.0 mg, 0.16 ■nol)*«ktfhUX^;i^'5> 
(0.16 ml, 1.15 mmol) & DM? (7.5 ml) fc»A?U EDC HC1 (227 mg, 1.15 mm 
ol) SJP/L, ^T12P#F^gi.-r?>o EJtB#*£JD*., Ifflfel^fcTJl&fflT 

M^i;04-[3,4-xt Fo-l-[[2-(2-^^;l/7xx;kT5/)-6-^>y^1fy 

u;HT-fe^;n-(2S)-trDUvx;Mh^'>]^m#m *?)i> ixtjp (331 

mg, 84 S5) ^ffiSWiUffc. 

'H-NMR (CDC1 3 ) (5 : 2. 37 (s, 3H), 3.71 (s, 2H), 3. 84 (s, 3H), 4.20 (m, 1 
H), 4.31 - 4.35 (m, 2H), 4.42 (dd, J = 9. 5, 5.4 Hz, 1H), 5.10 (m, IB), 
5.87 - 5.95 On, 2H), 6.86 (d, J = 8. 8 Hz, 2H), 7.05 - 7. 09 (m, 2H), 7.16 

(d, J = 1.2 Hz, 1H), 7.22 (d, J = 8. 1 Hz, 1H), 7.31 (t, J = 8. 1 Hz, 1 
H), 7.37 (d, J = 8.1 Hz, 1H), 7.93 (d, I = 8.8 Hz, 2H), 8.19 (d, J = 7.6 

Hz, 1H). 

MS (ESI) 498 (M + +l). 
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[IS 2] 4-[3,4-TtFD-l-[[2-(2-^^7x-Ji'7$;)-6-^>^/ 



4-[3,4-7fc Ha-l-[[2-(2-p<^;i/7x-^75/)-6-^>y^yu;W7ii 
^;W-(2S)-lfnU5?-;Mh + ">]Sfc*#BE X*x>>M331 mg, 0.67 

fflinol) « THF (7.0 ml) f«L, 0. 25N NaOH (4.00 ml, 1.00 uol) £Jn 

ian?6«FiaiR^-r*. kis^&imhci domixca^ ffi&m&zMK.m 

*8fc8L -attefeiftbTattl* (241 mg, 75 X) ZffiM&mMMt bxkfto 
IR (ATR) v 3060, 292l',, ? 1681, 1639, 1604, 1573, 1509, 1423 cm-; 
'H-NMR (DMSO-d 6 ) 6 : 2.2^|, 3H), 3.71 (s, 2H), 4.23 - 4. 25 (m, 2H), 
4.33 (m, 1H),. 4.22 (m, 1H),"5.18 (broad s, 1H), 5.96 - 6.02 (m, 2H), 6.9 
6 (d, J = 8.8 Hz, 2H), 7:02 - 7.09 (m, 2H), 7.21 - 7. 23. On, 3H), 7.30 (b 
road s, 1H), 7.79 (d, J = 8. 3 Hz, 1H), 7.85 (d, J = 8.8 Hz, 2H), 9.63 (b 
road s, 1H). 
MS (FAB) 484 (M + +l) ; 

Anal. Calcd for C 28 H 25 N 3 0 5 0.5H 2 0: C, 68.28; H, 5.32; N, 8.53. 
Found: C, 68.03; H, 5.35; N, 8.42. 
^5605 15 2 

4- [ (3S) h * v-1- [ [2- (2-^ 3^7 x ~ )V7 ^ / ) -6-^ >V^V U )V\ 7± 
?;W-(2R)-tT P U h : 

[IS 1] 4-[l-(ter l-zf h*is%)Vtf-M-m)-t . h^>/-(2R)-.hfD U v 5 - 
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4-[ (3s)-k Ko^>-(zR)-t:nu^;M b^^m.mm ixf 

)V (501 mg, 1.43 mno 1) £ DMF (7.5 ml) fcjgFtfU 0 < CTjt#Tt7K^'ft;^- 
hU.r>A (60 % vftfc 68 mg, 1.71 mmol) Sr^^JPA*. J*J&$£ 0 *CT30 
#*J$ft, S^it^JV (0.27 ml, 4.28 mmol) SciQA, RJfci&&«££ SfcR 

«f«bn-^-y->-|ffl|X^ (3 : 1, v/v) Sit#i:D 4-[l-(terK/ 
;i/^x;P)-(3S)-^ h*i/-(2jft£oUvX>M h+y]SIII XX 
Tfr (569 mg, 100%) SJJfiS^WtbTfllfc. 

'H-NMR (CDC1 3 ) 6 : 1.48 (broad s, 9H), 1.95 - 2.19 (m, 2H), 3.34 (s. 3 
H), 3. 38 - 3.54 (m, 2H), 3.89 (s, 3H), 3.93 - 4.30 (m, 4H), 6.96 (d, J = 

8.6 Hz, 2H), 7.98 (d, J = 8. 6 Hz, 2H). 

[Jin 2], 4-[(3S)-* h^5/-(2R)-tro«J> f x;|/^ h+^ISI 



4-[l-(tert-y ^+->*JUjJ?-;W-(3S)-^ h*v-(2R)-tf P U y'JM 
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X*t\>|, (569 mg, 1.56 mmol) ^mt^U> (10 ml) 
m-ML. 0WmWT\zhV7)),*nW®t (5.0 ml) SJn*, ©Sl^ijg 

Ettft, MffiTfC^gSLT4-[(3S)-^ h^->-(2R)-tfOU> f -;M K^v] 

XXf;P (356 mg, 86 X) LTftfc. 
'H-NMR (CDCI3) 5 : 1.86 - 2.01 (m, 3H), 3.02 - 3.15 (m, 2H), 3.35 (s. 3 
H), 3.45 (m, 1H), 3.81 (m, 1H), 3.88 (s, 3H), 3.95 - 4.02 (m, 2H), 6.92 
(d, J = 8.0 Hz, 2H), 7.98 (d, J = 8.0 Hz, 2H). 

[IS 3] 4-[(3S)-* h^y-l-[2-(2-^^7x-^75/)-6-^>>/W 



[2-(2-^^7x-jk7$;)-6-<>myijjWii (189 mg, 0. 67 mmo 
1), 4-[(3S)-^h^v-( 2 R)-hlDUv-;Mh^~>]^i^ IXf 
;K178 mg, 0.67 mmol), HOBt (18.0 mg, 0.13 mmol) h U X^7$ > 
(0.14 ml, 1.01 mmol) £ DMF (7.0 ml) EDC HC1 (193 mg, 1.01 mmol)^ 

«kD4-[(3S)-> H^v-i-[2-(2-^^7x-;i/7$y)-6-^>y^-y-yu;u7 

iz^W-(2R)-h°PUv-;Mh^>:]$m« . Xy^;M384 m g , 10 
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'H-NMR (CDC1 3 ) 6 :2.11 On, 1H), 2.23 (m, 1H), 2.36 (s, 3H), 3.30 (s, 3 
H), 3.56 - 3.68 (m, 2H), 3.71 (s, 2H), 3.85 (s, 3H), 3.98 (m, 1H), 4.10 
(dd, J = 10.0, 6.8 Hz, 1H), 4.29 (dd, J = 10.0, 3.2 Hz, 1H), 4.44 (m, 1 
H), 6.91 (d, J = 9.0 Hz, 2H), 7. 04 - 7.08 (m, 2H), 7.19 (d, J = 2. 2 Hz, 
1H), 7.21 (m, 1H), 7.29 On, 1H), 7.34 (d, J = 7. 9 Hz, 1H), 7.94 (d, J = 
9.0 Hz, 2H), 7.98 (d, J = 8. 1 Hz, 1H), 8.01 (broad s, 1H). 

MS (ESI) m/z 530 (M*+l). 
[IS 4] 4-[(3S)-* h+y-l-[[2-(2-^^7x-^75/)-6-^>W 
V U )V\ 7iz^;W-(2R)-t°D U v^>M h^yj^iSi©^ 




.» - -v.- « . 
t • ' . ' - 

4-[ (3S) h *>'-l- [2- (2-i : #;i/7 x ~;k7 5 7 ) -fi-^O'/^if'/U ;i/7-fci 
^;W-(2R)-tfPU^3i;i//f^v]^m^ JL^JU (384 mg, 0.73 

mmol) £ THF (7.5 ml) fcjg^U 0. 25N NaOH (4.40 ml, 1.09 mmol) £Jjp 

M^xsmmmw-rz. K^m^m^m hci do mima^ ^m^^^M 

J£», 7je#c£t Mm^bT^M'-fel (300 mg, 80 X) £*§fi@»£LT# 

IR (ATR) w 2927, 1681, 1639, 1604, 1575, 1486, 1438 cm" 1 ; 
'H-NMR (DMS0-d 6 ) 6 : 2. 08 Cm, 1H), 2.22 (m, 1H), 2.30 (s, 3H), 3.22 (s, 

3H), 3.60 (m, 1H), 3.67 (m, 1H), 3.73 (s, 2H), 3.91 (m, 1H), 3.97 On, 1 

H), 4,21 - 4.23 (m, 2H), 7.00 - 7.08 On, 4H), 7.22 - 7.25 (m, 3H), 7.31 

(broad s, 1H), 7.81 (d, J = 8.3 Hz, 1H), 7.87 (d, J = 8. 6 Hz, 2H), 9.59 
(broad s, 1H). 
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MS (FAB) m/z 516 (M + +l); 

Anal. Calcd for C„H 29 N 3 0 6 H 2 0: C, 65.28; H, 5.86; N, 7.88. 
Found: C, 65.57; H, 5.95; N, 7.87. 
MMM 15 3 

4- [1 - [2- (2- * 7 x - )V7 5 J ) -6-^ > V V U IVT^M - (4R) V 

[ifi i] 4-[i-[2-(2-^^;U7x-;i/75y)-6-^>v'^y > u;i/7i:5 i ;i/]- 

C4R) -J-T yijyz;Mh+y]^i| IXf^©^ 




COOMe 



4-[(4R)-?7yUv-;i/^ : ^y]^&#^ IXfJl' (354 nig, 1.4 

mmolh [2-(2-^^7x^-7iy)-6-^>y^/U;W» (395 mg, 1.4 
nunol), HOBt (189 mg, 1. 4lnmol)&£UC h U X?;U7^ X583 n\, LI mmol) 
£&ft^l/> (15 ml) Ot:T»Tt EDC-HC1 (403mg, 2.1 mmo 

0 Sim*., jE^ttftSaT?16«MWft»TS. R***«ffiTfc*jiB:S. 

U->-»BIX9 1 ;i/ (1:1, v/v) oSt^J:D 4-[l-[2-(2-^^7x^7$y)-6- 

^>^-y-yj;i,7t:^]-(4R)-^7yu h *5P;u 

XX7;P (600 mg, 83*) LTftfc. 
'H-NMR (CDClj) 6 : 2. 34 and 2. 36 (total 3H, each s), 3.05-3.18 On, 2H), 
3.80-4.94 On, 10H), 6.81-7.41 (m, 9H), 7.97 (d, J = 8. 8 Hz, 2H), 8.06 
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(d, I = 8.0 Hz, 1H). 

IXM 2] 4-[l-[2-(2-^^;l/7x-^75y)-6-^>V+1tyUJl'7iz5 : -;W- 



Me H 



4- ci- [2- (2-^ ?;i/7x-^7$;) -6-^ y u - m 

yU5?— ;Mb**>]5feJ&§& jWI" iXfJl' (600 mg, 1.16 mmol) ft TH 
F (5.0 ml) *3 e fc^X^/-;i' (3.0 ml) tC&fiPU IN NaOH (1.5 ml, 1.5 mmo 
DftiP;L 70^1 8B#|HHfc#-f*. ^«ft/^^> WBETCjSFaSfi?^-*. 

JBft (560 mg, 96%) ft £ £ L X»&. 

IR (KBr) v 2987, 2900, ; 1639, 1575, 1241, 754 cm" 1 ; 
'H-NMR (DMS0-d 6 ) 6 : 2.# (s, 3H), 3.05-3.30 (m, 3H), 3.70-4.30 (m, 3 
H), 4.56-5.00 (m, 3H), 7.06-7.33 (m, 9H), 7. 80-7.88 (m, 3H). 

MS (FAB) m/z 504 (M + +l) ; 

Anal. Calcd for C 27 H 25 N 3 0 5 S: C, 64.40; H, 5.00; N, 8.34; S, 6.37. 
Found: C, 63.76; H, 4.98; N, 8.18; S, 6.17. 

mnm 154 . • 

4-[2-[ 12-(1-^)17 3L~)VT 5 ;)-K>W!/U M~ N-^^7il^ 
[an l] 4- [2- (N /^7$;)x^y]^lfi x^T-;i/©€r 



616 



BNSDOCID: <WO_02O53534A 1_l_> 



WO 02/053534 



PCT/JPOl/11641 



N-(tert-7>+>-^;i/#-;ix)-2-U^;i/75y)x^y-^ (3.03 g, 17.3 
mmol) % THF (100 ml) K»#U 4-tFD + ->^|fl i^fJk 
(2.77 g, 18.2 mmol), S^ffiT* 0°CT»Tt, h >J 7x~^7«7^f > 
(6.35 g, 24.2 mmol) DIAD (3.5 ml, 24.5 mmol) £JQ;L, KfoM^fa 

h^^7^-^Tlf^L, n-A+it>-||xfJl. (4:1, v/v) »£D4-[2- 
(4-09 g, 7685) ^m^?ft^#li:bT#fc. (933 mg, 3.01 mm 

01) zmt^uy (3 mix.|%$u ovT~m.ftTizhvy)i*u&m. a mi) 

(5:1, v/v)fcTfttB-r5o ^ffi^^^MW7K^#, ««?^->7Atg 
*«, «EETtC»«ES5SLT4-[2-(N ^^7$/)lh^y]$I§| ;*5P 
JU XXx;U (618 mg, 98%) £ft&?ffi^t)£ LTf#£ 0 

'H-NMR (CDCI3) 6 :2.54 (s, 3H), 3.02 (dd, ' J = 5.0 Hz, 2H), 3.88 (d, J 
= 6.0 Hz, 3H), 4.14 (dd, J = 5.0 Hz, 2H), 6.80 (d, J = 8.8 Hz, 1H), 6.91 

(d, J = 9.0 Hz, 1H), 7.91 (d, J = 9.0 Hz, 1H), 7.98 (d, J = 8.8 Hz, 1 
H). 

[I*£ 2] 4-[2-[ [2- (2-^ f JV7 iZ)V75 / ) -6-^ >7^f>/iJ 
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2-(2-^^7x-;i/7$/)-6-^>y*-y-y»j;USK (154 mg, 0.55 mmo 

0, 4-[2-(n ^)V7B.j)jih^mmm i^Km*. 

0.55 mmol) £DMF (6 ml) fc»#U EDC HC1 (157 mg, 0.81 mmol), HOBt (5 
mg, 0.04 mmol) &J:££DMAP (5 mg, 0.04 moo l)£in;L m^mmMW^Zo 

*7A^D7h^77^-MIU ^DO^l/A-^^y-;!/ (10:1, v/v) 

$t#£D 4-C2-C [2-(2-^5 1 ;i'-7x-;P75y)-6-^>y^it\/u;H-l-^^ 

;P7ir^5 H]lh^>]^l#i x^5r;i/ (207 mg, 80S!) £ft£$] 

tttblifc. ...ft 

IR (ATR) v 1710, 1 631 , 1573 cm" 1 ; 

'H-NMR (CDC1 3 ) 6 : 2. 36 (s, 3H), 3.16 (series of d, J = 2. 4 Hz, total 2 
H), 3.79 (m, 3 H), 3.87 (d, J = 2.4 Hz, 2H), 3.87 (d, J = 2.4 Hz, 2H), 
3.92 (m, 1H), 4.23 (series of t, J = 4.8 Hz, total 1H), 6.87 On, 2H), 7. 
07 (t, J = 6.4 Hz, 1H), 7. 22 (m, 1H), 7.30 (m, 1H), 7.37 (d, J = 8.0 Hz, 

1H), 7.95 On, 2H), 8.04 (br, 2H), S.07(d, J = 7. 2 Hz, 1H). 

MS (ESI) m/z 474 (MIH) * ; 

Anal. Calced for C 27 H 27 FN 3 0 5 H 2 0: C, 65.98; H, 5.95; N, 8.55. 
Found: C, 65.98; H, 5.73; N, 7.68. 

[iff 3] 4-[2-[ [2-(2-^^;i/7x-;i/7 5y)-6-^>^+hyu;w- n-* 
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4-[2-[ [2-(2-^^7x-;U75y)-6-^>y^/>j;W- N-*5^7-fe* 
^ h']lh+y]^lfi *^ )V xxx;i/ (206.9 rag, 0.44 mmol) £ THF (5 
ml) fc**U 0.25N NaOH (5 mO^Jp^ iWWt^, EfcttfcS 
St. NaOH (500 mg) £}jp;5L SR^MMTS, SJM£^m MJETK 
»»£®£-r*. 3SS^dd*^A-^/-;|^^ (5;i, v/v)T«!U 

-n^iN Hci«t», i«T^y^Atw, WflrFtWKsss-r-B. 

A-^^y-;i, (20:1, v/v) (101 mg, 51%) 

IR (ATR) v 1683, 1637, -1%, 1573 cm" 1 ; 

'H-NMR (CDC 1 3 ) 6 : 2. 34 (s, ''3E) , 3.47 (s, 2H), 3. 71 (q, J = 7. 2 Hz, 2 
H), 3.77 (s, 2H), 3.91 (mf lH), 4.20 On, 3H), 6.78 (d, J = 8.0 Hz, 1H), 
6.83 (d, J = 8.8 Hz, 1H), 7.07 (m, 2H), 7.22 (m, 2H), 7.32 (m, 1H), 7.62 

On, 1H), 7.74 (d, J = 8.0 Hz, 1H), 8. 02 (t, J = 9. 2 Hz, 2H). 

MS (ESI) m/z 460 (M+H) + ; 

Anal. Calced for C 26 H 25 FN 3 0 s H 2 0: C, 65.45; H, 5.70; N, 8.80. 
Found: C, 65.35; H, 5.72; N, 8.25. 
HJSfll 15 5 

4-[(4R)-^h^v-l-[[ 2 -(2-^^7x-;|,7$y)-6-^>y^-y-yu;i']7-fe 
- (3S) - tf P U *?=.)V** <>] : 

_ [IS 1] l-^>3>;M3S..49-£^ 
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BnN 




OH 



OH 



(25.0 g, 0.17 mol) &£0^>v;i/7$ > (19.6 g, 0.18 mmol) 
£*vl/> (500 ml) 4", Dean-Stark###l*g«£tttt 1 8I^FIjlDiI%t 

v-2,5-v^^Vt°nU v> (33.7 g, 90 %) ^n^MW^t LTWco 
IR (KBr) v 3291, 1710, 1434 cm' 1 ; 

'H-NMR (CD 3 0D) <5 : 4. 40 (s, 2H), 4.64 (s, 2H), 7.25 - 7.33 (m, 5H). 
MS (FAB) m/z 222 (M + H). . 
[IS 2] l-^>v;M3R, 4R)-vtHn^yt:DUy>©^ 



l-^>^-(3S, 4S)-i?t FD+y-2 ( 5-y^Vk°D'J.y> (17.3 g, 78.3 
mmol) TR^bJ^Sn^AU^^A (8.91 g, 235 mmol) CD THF (500 ml) 
SlM(C0t;T-»THt)P^§o SM^^^^lSBtP^iPfiji^f 3. SM^ 
(TCklft^U W86x^;p (50 ml) 30#fl&m MctK*3id^.S. K« 

l-^>v;i/-(3R, 4R)-^kh*D^vtfDUv> (9.60 g, 63 %) £*fiiftfttti 

'H-NMR (CDCIj) 5. : 2.45 - 2.47 (m, 2H), 2.94 - 2.98 (m, 2H), 3.63 (s, 2 
H), 4.08- (s, 2H), 7.24 - 7. 33 (m, 5H). 
MS (ESI) m/z 194 (M + +l). 




.OH 
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[IS 3] l-(tert-7>^v^;^-;W-(3R, 4R)-vt KD^>l:DiJy>0 



BocN 

OH 



1-^>^;M3R, 4R)-^fcHD^vhfD'J^> (9.60 g, 49.7 jiunol) *«fcOt 
^-tert-^^P h (10.8 g, 49.7 mmol) £MX5P;!/ (400 m 

1) 5X/^v^A/^(53.1 X wet, 4.20 g) &Jn*, gift, #E7?14I«N 

Tl-(tert-7>^v^;Pfc;|,)-(3R ) 4R)-i?h Kn+v-e □ U i?> (5.64 g, 3 
5 85) ^*^@»^LTt#fe 0 * 

'H-NMR (CDC1 3 ) 6 : 1-39 (3, 9H), 3.11 (dd, J = 11.3, 3.4 Hz, 2H), 3.34 
- 3.38 On, 2H), 3.86 - 3,.£Mm, 2H), 5.03 - 5.04 tin, 2H). 

MS (ESI) m/z 189 (M^I-ChJ:. 

[IS 4] l-(tert-7>#^;^-;W-(4R)-(tert-^;^^^;^'j;^ 



.OTBS 

. ^* 

BocN 

"oh 



OC. 



l-(tert-^h^S/*;^-;W-(3R, 4R)-vt Kd^fcJn U v> (5.64 g, 2 
7.8 mmol) CO THF (50 ml) **Hc. CCTflWTfc**^ h U (60 X til 
tt, 1.10 g, 27.5 mmoDSr^fcJn^., E^£ttT?4B&Mffi#t-;5. g^jgg 
tctert-^l^^vu;^ D U H ( TBSC1 )..(4. 15 g, 27. 5 mmol) -ftJo- 
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fcTttar*. *fitb**ia»*ift*ifc#, **«E»^-hu^ATft*ft, meet 

t»j»&H*1"-5. B^£->U#^>£J^3;^A7P^r^7^-£TM 
Mb, n--\4^>-«X3^ (2 : 1, v/v) a&hkfl l-(tert-7>^x*^ 
#x;U) - (4R) - ( t er v7 3MW> "J )M"* -» - (3R) - 1 h* D * -> tf P U v > 

(5.27 g, 60 %) ^M^tLTUfc. 

'H-NMR (CDC1 3 ) <5 : 0. 07 (s, 3H), 0.08 (s, 3H), 0.87 (s, 9H), 1.46 (s, 9 
H) , 3.20 - 3.36 (m, 2H), 3.52 - 3.65 (m, 2H), 4.06 - 4.12 (m, 2H). 

MS (ESI).m/z 318 (M + +l). 
iX.m 5] 4-[l-(tert-7>^v^;^-;i/)-(4R)-(tert-7^v^^vU 

;^^v)-(3S)-tfpu^^;^^~>]^msm x7t-;kd^ 

BocN CX 0 XT ., 

1 - ( t er t-7* h * )l/fcjW -'(4R) - ( t er t-7^;i/ V* =s U Jl/^v) - (3 
R)-b h*D^yfDiJy> i&.27 g, 16. 6 mraol) , 4-fc H P^v^El^ 
)V I7tJV (2.53 g, 16.6 nffiiol)&£l/hU7xx;i'7*7s7^>(4.79 g, 1 
8.3 ramol) £ THF (15 ml) DIAD (3.60 ml, 18.3 mmol) 

wt&mmijmwiM-fZo Kj&t&gfoizimv. MarR-i^^^Ts, mst 

^v-U*y;i/^fflV^^^A7PTb7^7^-(CTM^L> n-Mr-tf->-H^ 
x^;U (5 : 1, v/v) 4-[l-(tert-7h^v-^;^-;i/)-(4R)-(tert- 

7^;i/v^5 1 ^'>u;u^v)-(3S)-trPU^x;i,^>']^&l : M x 

'H-NMR (CDC1 3 ) 6 :-0.05 (s, 3H), 0.03 (s, 3H), 0.81 (s, 9H), 1.47 (s, 

9H), 3.38 (m, 1H), 3.48 - 3.64 (m, 2H), 3.72 (m, 1H), 3. 89 (s, 3H), 4.43 
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On, 1H), 4.72 (m, 1H>, 6.92 (d. I = 8. 8 Hz, 2H), 7.97 (d, J = 8.8 Hz, 2 
H). 

MS (ESI) m/z 437 (M + +1-CH 3 ). 
[IS 6] 4-[l-(tert-7>^>-^;i.fc;W-(4R)-t Fn^->-(3S)-h°DU>? 

fltffi, 4-[l-(tert-y h^^;i/fc;0-(4R)-(tert-y5 1 ;i'^^5 1 ;k>U 

FD+yMfl iXr^ (total 4.75 g) 7 }c - THF (3 

: 1 : 1, v/v, 50 ml) £jp.*. ; ^T23B#^»Ti) 0 Kfm\tm\WM^ 

^□Vh^7^«-{CT^i'L, n--\^1t>-Mx^ (1 : 1, v/v) ift&J; 
K) 4-[l-(tert-y h + ^;i/fc;U)-(4R)-h F P ^ (3S) - 1° □ U y-Jl/t+ 

>-]sm#m x7>x;i/ (3.85 g, 71 %-, 21© znmrnvtontbTft 

'H-NMR (CDCI3) 6 : 1.45 (broad s, 9H), 2.45 On, 1H), 3.39 - 3.58 (in, 2 
H), 3.68 - 3. 82 (m, 2H), 3.90 (s, 3H), 4.49 (m, 1H), 4.80 (m, 1H), 6.96 
(d, J = 8.1 Hz, 2H), 8.00 - 8.03 (m, 2H). 

MS (ESI) m/z 323 (M 4 +1-CH 3 ). 
[IS 7] 4-[l-(tert-7'h+^;^x;i/)-(4R)-^ h*->-(3S)-fcf □ "J ^X 
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BocN 




C0 2 Me 



4- [1 - ( t er i-y* h * ~>£l)l#-)l) - (4R) - h H □ * (3S) - 1? P U 
; s]£MMM XXt^ (505 mg, 1.50 mmol) &£&HVtt,* : ?)V (0. 

30 ml, 1.79 mmol) £THF (10 ml) Or^JS^TfCzK^b^ h U £ A (60 % 
WSL, 72.0 mg, 1.79 mmol) Kim*.*. £> fcra«T2l^ 

U n-A+1f>-fiif^ (3 : 1, v/v) ^ctO 4-[l-(tert-:7* h^>#Jl/ 

^-;w-(4R)-^h^">-(3S)-tfPU> ? -;^^v]^m« ixfjy 

(657 mg, 100%) ^iSfe?ft^tltbT#fc 0 

'H-NMR (CDC1 3 ) d : 1.45 .J^ad s, 9H), 3.41 (s, 3H), 3.44 - 3.72 (m, 4 
H), 3.89 (s, 3H), 4.04 (m,m), 4.87 (m, IE), 6.96 (d, J = 8.0 Hz, 2H), 
7.98 - 8.00 (m, 2H). 

[xa 8] 4- [ (4R) h * *>- (3S) -HPU v - v] * ^ X . 



4-[l-(tert-^h^v*;^-jl')-(4R)-^ h^>-(3S)-t:P U P~ JUttis] 
^MMW t^JV IXtJV (601 mg, 1.71 mmol) ^mt^V> (10 ml) 
fc»#U 0°CT^T(IhU7Jl/^PW (5 ml) £}jn;L R«£££>K:^ 
5B#Wjft#-r^)o ^^^^JETtMg*bT#btlS»fc^fnaW 



HN 




C0 2 Me 
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&mms «JETt»«ES*4-[(4R)-^ h=^v-(3S)-tfDUx-;^+v]^m# 
m JLX5")V(D (339 mg, 79 X) btUfc. 

'H-NMR (CDC 1 3) (5 : 3. II - 3.20 On. 3H), 3.28 (dd, J = 12.5, 5.6 Hz, I 
H), 3.38 (s, 3H), 3.89 (s. 3H), 3.99 On, IB), 4.79 On, lH), 6.96 (d, J = 

8.5 Hz, 2H), 7.98 (d, J = 8.5 Hz, 2H). 

[IS 9] 4-[(4R)-^h^v-l-[[2-(2-^^;U7x-;i/7^y)-6-^>y^1t 

at 



OMe 




i2-{2-^)Vy^-)VT^A^-^>V^1)-VVMmt 089 mg, 0.67 mmo 
1), 4-[(4R)-^ h^v-(3S)%OU^3i;^+v]^m« XXfJI^ 
(168 mg, 0. 67 mmol) . HOBt (18.0 mg, 0. 13 mmol)£J;tt> U X.J-)V7* >(0. 1 
4 ml, 1.00 mmol) £ DMF (5.0 ml) 4\ EDC HC1 (192 mg, 1.00 mmol) £in 

mi&T^mmmwTZo K^mz^m^ mmx^Mzxmtat^o mm 

S*7A^D7h^77^-f:tiBiU »»X5 L ;i/aS» < kt)4-[(4R)-^ 
v-1 - C [2- (2- j* 7 x ~)VT $ / ) -6-^ > V* U JW 7±^M - (3S) - fcf □ 
Uy-M+y]$lf| I7r;i/ (345 mg, 100*) ^Jt&rffitttii 

'H-NMR (CDCI3) 5 : 2.34 (s, 3H), 3.36 (s, 3H), 3.54 - 3.81 On, 6H), 3.8 

4 and 3.87 (each s, total 3H), 4.05 On, 1H), 4.88 (m, 1H), 6.88 - 6.93 
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On, 2H), 7.02 - 7.08 (m, 4H), 7.20 - 7.37 (m, 4H), 7.90 - 7.99 (m, 4H). 

MS (ESI) m/z 516 (MM-1). 
CIS 10] 4-[(4RK* h+y-l-[[2-(2-^^7xr;i/75;)-6-^>m 



OMe 




4- [ (4R) -p< h ^ v-i - [ [2- (2-^ 7iz;i/7$;) -6-^ > V^-tf- V* U 7 

•fe^W-CSS)-!!^';^-;^^^]^^ IXt^ (345 mg, 0.67 

•a 

imol) £ THF (7.0 ml) K:?g£?U 0.25N NaOH (4.01 nil, 1.00 mmolf ^tP 
^T7Btrp1j*J^T^c '^«§1N HC1 (3.0 ml) \Z&€, ^ffiig^^MJEyl 
IX, 7K^ ( MEE^bT^f (218 mg, .65 %) £&fi@»<h LTlffco 
IR (ATR) v 2935, 1683, .1639; 1602, 1575, 1508, 1440 cnf 1 ; 

'H-NMR (DMSO-d 6 ) 6 : 2. 3G^- (s, 3H), .3.52 and 3.28 (each s, total 3H), 3. 
41 - 3.65 (m, 2H), 3.68 and 3.71 (each s, total 2H), 3.79 - 3.99 (m, 2 
H), 4.12 and 4.19 (each m, total 1H), 5.11 and 5.17 (each m, total 1H), 
7.03 - 7.11 (m, 4H), 7.22 - 7. 28 (m, 3H), 7. 31 (d, J = 8.8 Hz, 1H), 7.7 
9 (d, J = 7.9 Hz, 1H), 7.88 (d, J = 8. 8 Hz, 2H), 9.85 (broad s, 1H). 

MS (FAB) m/z 502 (M + +l) ; 

Anal. Calcd for C 28 H 2 ,N 3 0 6 1. 5H 2 0: C, 63.63; H, 5.72; N, 7.95. 
Found: C, 63.69; H, 5.55; N, 8.01. 

mnm 1 5 6 

hy>X-4- [1- [[2- (5-7J^D-2-^^7irjV7S/) - 
7-7;^P-6-^>y^7U;H TttM - (2S) -*y*i/^)\> 
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- (4R) -fc-DU^-JM-^v] ->^D^1t>*;Pj|5>K: 
[XS 1] 1 -tert-7'h + v^j|/^-;i/- (2 S) -tert-7*^v7x- 
J^>'JM^y^fJl/- (4S) - (4-rhD^>'/<M+y) t°n>J>?> 




1 -tert-7>^^;i,fc;p- (2S) -\n\-77)V*S7s.=,)V 9 sV)\,* 
(4R) -th'n^>k'aiJy-> (10.51 g, 23.0 mo I). 4- ~ h □ 
SScmSm (3.85 g, 23.0 mmol) »J 7 x=:)\,7 * *y 4 > ( 6 . 0 3 23. 

0 mmol) £ THF (300 ml) DIAD (4.53 ml, 23.0 mmol) £jjn;L g&T2Bf 

l-tert-7>^^;^3^- (2S) - tert-^;^7xn;k>U;P^ 
(4S) - (4--hP-C>y<;U^» (15.39 g, 1 

003!) ^ifi7^77XiLT^fc. 
'H-NMR (CDC 1 g) 6 : 1.02 (s, 9H), 1.36 and 1.45 (each s, total 9H, amide 
isomers), 2.39-2.64 On, 2H), 3.44-3.78 On, 2H), 3.87 (dd, J = 13.0, 5.4 
Hz, 1H), 3.98-4.24 (m, 2H), 5.56 (br, 1H), 7.26 (m, 2H), 7.28-7.41 On, 
4H), 7.51-7.65 (m, 4H), 8.01 (d, J = 8. 1 Hz, 2H), 8.16 (d, J = 7. 8 Hz, 2 
H) . 

MS (ESI) m/z 606 (M + +l). 
. [I ® 1 ~ t er t - 7> * (4 S) -ho (2 S) 

- (4-ZhD^>^JV^y/^) t°DlJy>©^ 
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HO 



boc O 



1 -tert-7>4 1 ~>#;i'fc;i/- (2S) -tert-^^v^x— 
^'^)V- (4S) - (4-ZhD^>^M+y) fcfOUS?> (15.4 g, 
24.5 mmol) £ THF (500 ml) Kl»#U 0°CT»T£ 1.0 M 
>^:-^A 7;P^U F-THF jgft (25.4 ml, 25.4 mmol) £2ra&, 5M§ 

jftttJSESflWdftitoKife*, te*mki-hv mETF\zmm&& 

*U->/SSti5 1 ;i' (2/D ^aa*;WA/7-feh>"ao/l)«E^«k8'i-t 
ert-^h^v-^^XJU— ,>(4S) -tnF+y- (2S) - (4-nhP^ 
>V^)V-t^-l/^)V) £n$U?> (2.53. g, 27.2%) £as£Jfc#%£LT# 

'H-NMR (CDC 1 3 ) a : 1.45 'fe, 9H), 1.90-2.16 (m, 2H), 2.24 (m, 1H), 3.42 
(d, J = 12. 2 Hz, 1H), 3.68-3.80 (m, 1H), 4.22 and 4.36 (each br, total 1. 
H, amide isomers), 4.51-4.72 (m, 3H), 8.23-8.29 (m, 4H). 

MS (ESI) m/z 367 (M + +l). 
[IS 3] 4- [1-ter t-^h^yMfc^- (2 S) - (4-~ h 

u^y-M )\,ar*r : y*^)V) - ur) -\iu*)*j~)v*4*S\ &Mm& x.^ 




boc 



O 
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l-teT\-7b*i/jj)\,$-j],- (4S) -tnK+v- (2S) - (4-- 
Vu^y^)V^iy^)V) t!D'Jy> (2.53 g, 6.91 mmol), 4-tFD^> 
**** x ^ X* 5^(1. 15 g, 6.91 mmol) &&tfh 'J 73L~)l>7*Z7 
J > (1.81 g, 6.91 mmol) £ THF (100 ml) * % DIAD (1.36 ml, 6.91 mmol) 

(5/l)»fcfr£H#), $ 5 C7 7 y ya y ij ij^M 7A^ D? h ^77^ 
- [<M X 40 cm, Zun*)lk/mkX.?-)V (5/1) 4 - [ 1 - t 

ert-7*h^yMfeh (2S) - (4-zhD^>^;^^^ 
- (4R) -t'DU v-;M-4->] Jin x5P;i, X7t^ (2.55 g, 

'H-NMR (CDCI3) 6 : 1.38 (dt, J = 7.1, 2.0 Hz, 3H), 1.56 (s, 9H), 2.12- 
2.32 (m, 2H), 2.44 On, 1^.60 (dd, J = 12.2, 4. 4 Hz, 1H), 3.83 and 3. 
99 (each br, total 1H, amide isomers), 4.35 (dq, J = 7.1, 2.0 Hz, 2H), 
4.41-4.62 (m, 2H), 4.96 §, 1H), 6.86 (d, J = 6. 8 Hz, 2H), 7.99 (d, J = 
7.3 Hz, 2H), 8.19 (d, J = 7.3 Hz, 2H), 8.27 (d, J = 8.3 Hz, 1H), 8.28 
(d, J = 7. 3 Hz, 1H) . 

MS (ESI) m/z 515 (M'+l). 
[XU 4] 4- [1 - t e r t h*z/*i (2S) -tHo^y 

(4R) -tfD'Jy'J^y] Mil JL^JU i^fj^ 




I 

boc 
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4- [l-tert-7>+yMfcjK (2S) - (4-~hD^>vV 
yVttisWV) - (4R) -If □U^-JV^v] $Ift I7f 
)V (2.55 g, 4.96 mmol) £x^/-Jl/ (100 ml) KBfc&UCA (685 nig, 
4.96 mmol) ZDuz., &mX2ffimt&TZ. m KJ&m&W£T£.mm8&LTft 

MA/mm^)U (5/l)»^«k0 4- [1- t e r t -7>*->#;i/fc;i-- 
(2S) -kFP+y^^- (4R) -hfo 'J^-;|/^y] §£E« X5P 

;i/ I7fJP (1.36 g, 75ft) £&S£?it^chLT?#fco 
'H-NMR (CDC 1 3 ) <5 : 1.38 (t, J = 7. 1 Hz, 3H), 1.46 (s, 9H), 1.89 (br, 1 

H), 2.34 On, 1H), 3.58-3.97 On, 4H), 4.05-4.26 (m, 1H), 4.35 (q, J = 7. 1 
Hz, 2H), 4.69 and 4.88 (each br, total 1H, amide isomers), 6.87 (d, J' = 
8.8 Hz, 2H), 8.00 (d, J = 8. 5 Hz, 2H). * 
MS (ESI) m/z 366 (M + +l)'.. >? 

[IS 5] 4- C( 2 S) -iLKn^v-*^- (4R) -t'D'J^XJM-* 



4- [l-tert-^b+y*M-Jl/- (2S) -tFa + y^^- 
(4R) -IfDUy-M+y] £J&#BS X^)V I7f^ (1.36 g, 3.72 m 
mol) & 9*tt> (50 ml) KligflpU 4 N HCl/^^+r>« (30 ml) £flP 

m&xi. mtmm-z>o R^m^mEET\zmm^vx 4- c<2s) - 

t Fo^y^^l/- (4R) -tfP'J yzM^ry] ^111 X^)W I7f 




.OH 
HCI 
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[IS 6] 4- [(2S) -tKD+^?;H ( 4 R) -k^ijy-j^ 

B0 2 C-O°H 

H HCI 

4- C(2S) -tHn+^fjp- (4R) -lfnUvxjM-=^>] 
m JLX^rjl Ham 0.21 g, 3.72 imol) ^J^d^A/t^ 

± (1.2 g) £x^/-;u (30 ml) MU, 4 kg/cm 2 ©*^TT3 B F^febk 

[(2S) -kKD+y^- (4R) - tf □ U yx;l^*i/| ^da+IJ- 
CIS 7] 4- (2S) -tKn^y 

(4R) -tfpu^Si.H^] ^daw*w>i x^ 

boc 



4- [(2S) -tFD^^- ( 4 R) -IfniJ^-j^y] y^ D 

SW?* (10 ml) (30 ml) *K ^-tert-^;i/ h 
(812 mg > 3.72 niol) :ifiT2ir»5 0 JailBSx^^i 
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T4- + (2S) -tKD + ^^- 

(4R) -eou^-;^^^] v^n^+f->*;^>^ X5P.il/ iXfil' 
[1.28 g, 93% (3 Ig)] SWfiilMflfctLTft, ^-fb^^em^lfW^ 

[IS 8] h7>7-4- (2S) - 

^v^^v-^^^v-^Jl'- (4R) -tfoijyz^+y] v'^P'N 

(, N >^/OBOM 
boc 

,v. 

4- [l-tert-y^^^-^- (2S) -tFo^y^fjk- 
(4R) -t°oUv-JV^%g <: >^p^-y->*;^>M x?;i/ ixf^ 

(1.28 g, 3.45 mmol) &%&^V> (30 ml) \zmffiU N, N-vK V7*D tf 
;i/X^7^> (1.20 ml,"6.90 mmol) Scttf ^>v;i^v;/j;!^x;i/ 57 
OUH (B0MC1 ) (0.72 ml, 5. 18 mmol) MS*&ffiTT14l5M«# 
T So JftflS^^W^fcTaffl-r*. tttB^Srl N HCl*«fctJC 

(2/l)«E^«fcD4- [1-tert-^h^yW-jh (2S) -'OSW 
^^t^^S/*^- (4R) -KDiJ^-^->] ->^P^U->* 

;i/^>m x^;u xxx;u (1.02 g, 6ox) Sr^fitfttt*tbx^ 2Mt£*i 

4- [1 - t e r t -Jh^stiM-fr- (2S) -Oi/)Vt^iy^)V 
tt'/^fr- (4R) -tfpUvx;i,^v] ->^P'\+U->^;pjK>tt x 
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3S>U iXfJl' (1.02 g, 2.07 mmol) £x^y-Jl4>, th'J^lh+y h* 
0.41 g, 20.7 mmol) £#D;L immmmmmtZo Rfom&mMkUfciQU 

%E.Tmm%ik?2>. mmzi nhci ^nu^xmrnzb, mmx^Mzrm 

a**^^/-;P/h^x> (1:10, 22 ml) K?g3?U 2.0 M HJj*^ 
)k>iJJky7^^>©^ij->^ (1.04 ml, 2.07 mmol) £Jn;L S^T5 

577yyj*7A^n7h^77^- O3X30 cm, n-A^-tf-^/fflgx^U 

(io/i)»aj«a*«k^>u*y;wfjis (TL0^^§^DTh^^7^-in- 

A^it>/Mx^;P (10/1)M«](CT»MU K^>7;-4- [1-ter 

t-7h*5/%)\,tf=.)i- (2S) -^>v;i/^->/^;^+v^^;i / - ( 4 

R) -fDiJylM+y] >'7DA^>^;^>m X7,t^ [32 

6 mg, 33%(2 Xg)]^4Sfe«t,tLT#fc 0 
'H-NMR (CDC1 3 ) 6 : 1.20-1,.^ (m, 3H), 1.39-1.51 (m, UH), 1.92-2.22 (m, 
6H), 2.25 (tt, J = 11.8, ji? Hz, 1H), 3.24 (tt, J = 10.3, 3.7 Hz, 1H), 

3.30-3.64 (m, 2H), 3.66 3H), 3.75 (br, 1H), 4.02 and 4.09 (each br, 

total 1H, amide isomers), 4.21 (br, 1H), 4.58 (s, 2H), 4.73 (d, J = 4. 6 

Hz, 2H), 7.29 Ob, IB), 7.33 (s, 2H), 7.34 (s, 2H). 
MS (ESI) m/z 478 (M + +l). 

ixm 9] h^>X-4- [l-tert-^h^yM»- (2S) - 

kKD^^I/- (4R) -tiDUyzM+y] y^n^t>ij;^>i 
I7t^O^ 



boc 
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hy>X-4- [l-tert-7>^yM»- (2S) -^>S?;kt 
* 9 s*?-)Vttzs*?)l- (4R) -t!niJy-M+y] s s9W\tt>tl)V 
•$>W. *^)V JLT^T-fr (326 mg, 0.683 mmol) n?Wk/m% 
(wet.) (326 mg) (10 ml) MT14fl#M80tt**ft;&fr 5. 

[l-tert-7>^M-Jk (2S) -tHn^f)!/- (4R) 
-tfPUv 5 -;^^^] ^^PA+-JJ->*;^>R XXx;i/ (247 m 

g, ioo« sifii^tim *fc£*mcnRi^«« 

'H-NMR (CDC1 3 ) <5 : 1. 21-1. 33 (m, 3H), 1.39 (m, 1H), 1.47 (s, 9H), 1.61- 
1.71 (m, 1H), 1.95-2.10 (m, 5H), 2.26 (m, 1H), 3.24 (m, 1H), 3,33-3.51 
(i, 2H), 3.53 and 3.56 (eaph d, J = 6. 8 and 7.1 Hz respectively, total 1 
H, amide isomers), 3.66 (s^ : 3H), 3.68 (m, 1H), 4.09 (br, 2H). 

MS (ESI) m/z 358 (M'+l).. • V 
[XU 10] h7>X-4^[i-tert-7 > h^M-Jl/- (2S) - 
^h^=y^^)V- (4R) -tfnU^n;l/^v] D^lJ->jtiM>8 




boc 



[l-tert-7 , ^yM#-Jh (2S) -hh'o+y 
*^)V- (4R) -t!D'J^-jM-^>] v^n^\+-y->^;i/^>M 
iXj^ (247 mg, 0.683 mmol) £ DMF (5 ml) till, SH^cTF, 0 o CT 
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«Tfc**fc:TMj*A<60I iftft, 55 mg, 1.37 ml) *^*fclnjt*. R 
njUTSO^mi, 3*fc*:F;P (85*1, 1.37 mmol) Sin**. $ 
6fcP!ll«^BIBm*ftth-j!)A(6Wm 55 mg, 1.37 mmol) *.fc 
tf3»>fc;WP (85m 1, 1.37 mmol) %tnx. KfomSmZ^U-cmffiffitT 
*. ^D^ACTiai, tttUft«jHllf»«J;m 

****** «S*»^hU->AT?ftjBMt, «ETIc«ift«4-r«. 

;K2/1) »0h7>X-4- + (2 

S) -*h*S/*3^- ( 4 R) -tfou^-;^^ v^D^-y-^;^ 
>®£ I7t^ (260 mg, 100*) &*fi«i«*iLT»fc. 

'H-NMR (CDClj) 6 : 1.20-1. 32 On, 3H), 1.39-1.52 (m, 10H), 1.91-2.13 (m, 
M0. 2.21-2.29 (m, 1H), 3.25 (m, 1H), 3.34 (s, 3H), 3.37-3.53 (mf"4H), 
3.66 (s, 3H), 3.79 and 4. QJ (each br, total 1H, amide isomers), 4.14 and 
4.21 (each br, total lH,-.Smde isomers). 
MS (ESI) m/z 372 (M f +1). 
[18 11] h7>^-4^ K2S) -*h*$>*?)),- ( 4 R) -tfnu^ 



h^>X-4- [l-tert-^h^>M^- (2S) -*M^>* 
(4R) -k'Dijy-J^y] 5^n^*tf x 
(260 mg, 0.70^mmol) (10 ml) fcjft&U hU7;kto 

W (2 ml) ^iB^, tjSti.#«t§ ? KlfeteTIJIlS LT?# 
Sns^Sfcl N NaOH £2n*T7;k&»JttfcU *fc*3=^>fcTiftffiT<5. 
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hy>X-4- [(2S) b*>-*^)l- (4R) - tf O >J v] 
y^a^^M^ iXr> (150 mg, 81%) 

'H-NMR (CDC1 3 ) 6 : 1.21-2.39 (m, 11H), 2.87 (dd, J = 11. 5, 3. 2 Hz, 1H), 
3.05 (dd, J - 11.5, 4.9 Hz, 1H), 3.20-3.34 (m, 2H), 3.35 (s, 3H), 3.48 
On, 2H), 3.66 (s, 3H),.4.07 and 4.14 (each br, total 1H, amide isomers). 



MS (ESI) m/z 272 (M*+l). 
[IS 12] hy>7,-4- [1- [[2- (5-7J^D-2-^7i- 

;P7$/) -7 -:7;i^o-6-^>y^ityu;w - (2 s) 

V^^)V- (4R) -tfP'JyzM^y] □ A=Mt>#;t^>i? * 



[2-(5-7;i/^0-2-^.?;i/7x-Jl/T5 y > )-7-7;i/^D-6-^>^1tyU )V\ 
(59 mg, 0. 184 mmol), h?>X-4- [(2S) r-=t^*3Ml/- (4 

R) -t!oUi?-;i/^^] ^^□^\^>^;i/^>m x^^u (50 

mg, 0.184 mmol), EDC HC1 (53 mg, 0.276 mmol), HOBt (37 mg, 0.276 mmol) 
^j;^hUX^;U75> (128m I, 0.920 mmol) £ DMF (2 ml) 4 1 , S&T3S 
miglWtZo £J«tt£}JQ;L, WKX^UfcTJStB. ttffi^^§SfP^^7X«t 

1-^)o Sfc^UA^HtflfrK (TLC)^ffl^^)^^A^PTh^^7^-[^o 
D7h;kA/7iih> (7/l)i{H?S]IIT^IUTh7>X-4- [1- [[2- 



0 



F 
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( 5 - 7)\>3r D 2 - * x ~ jl/7 5 J) - 7 -yfr*u-6 -^>»/=Ht 
VVM TttM - (2S) (4R) - k'n U 

v] v-*OM^>#,M?>Bt X.Xt)V (99 mg, 94*) 

'H-NMR (CDC1,) 6 : 1.17-1.58 (m, 4H), 1.91-2.29 (m, 6H), 2.30 (s, 3H), 
3.24 (n, HO, 3.31 and 3.36 (each s, total 3H, amide isomers), 3.38-3.53 

On, 3H), 3.65 and 3.66 (s, 3H), 3.67-3.70 On. 1H), 3.72 (s, 2H), 3.81- 
3.92 (m, 1H), 4.35-4.39 (m, 2H), 6.74 (dt, J = 8. 1, 2.2 Hz, 1H), 7.09-7. 
16 On, 2H), 7.22 (d, J = 8. 1 Hz, 1H), 8.06 (dd, J = 11.0, 2.4 Hz, 1H). 

MS (ESI) m/z 572 (MM-l). 
[IS 13] h?>X-4- [1- [[2- (5-7MD-2-^7i- 
)V7^J) -7-!7;i^o-6-^>>/^/ij;|/] 7±T)V\ - (2S?-* 
h*'>*3\H/ - (4R) -Jfc?DU$?-;M-*<>] '>^D^>jf,M>K0 
^ It 



h^>X-4- [1- [[2- (5-7Mo-2-^^7x-jH^y) 
-7-y)\,*u-Q-^y^ttVV)V] 7*?M - (2S) b*i/*7 
)V- (4R) -tfPUv~;u^v] ->^nA^>*;uz|?>B6 ix 
tMI/ (99 mg, 0.173 mmol) £ THF/^/-;U (4/2 ml) IcjftfcU 1 N NaOH 
(2 ml)£fln7L «T13l$MJ*#*rs. R*SK*«ffiTK:»a«5ScLT#5n* 

XtfjmmU (TLC)£m>5;fr?A£DVh^:7^-[£na7fc;PA/^ y- 




F 
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)i (2o/i)mmm\zT&MVTmmvn m m g , 63%) %m&mmw£bTntzo 

"H-NMR (DMSO-d 6 ) 6 : 1.12-1.41 (m, 5H), 1.86-2.20 (m, 6H), 2.30 (s, 3 
H), 3.23 (s, 3H), 3.38-3.98 (in, 7H), 4.09 and 4.31 (each m, total 2H, am 
ide isomers), 6.89(dt, J = 8.3, 2.9 Hz, 1H), 7.09 (d, J = 7. 8 Hz, 1H), 
7.19 and 7. 20 (each d, each J = 8.1 Hz, total 1H, amide isomers), 7.26 
(t, J = 7.8 Hz, 1H), 7.89-7.93 (m, 1H), 10.05 (or, 1H), 12.06 (br, 1H). 

MS (ESI) m/z 558 (M + H). 

mmm 157 

^7>X4- [1- [[5-^7PD-2-7;^P-4- (l-^^Jl/-3— r 

>Fu;^;ufc;v7^/) 7x-;n 7±^M - (2s) 

- (4R) -HDD h^r->] ->^n^\^+)->^;^>M : 

[Xg 1] h7>X4- [1- [[5-^on-2-7Mn-4- (1-^^ 
;i/-3— 7x-JH 7-fe3Ml/] - (2S) h 
(4R) -tfra^xJM b^v] v-^n^+h>^;i/^>m ^ 



[5-^nn-2-7;i/^-a-4- (1 3— r > k u;i/tj;m^j|/ 

757) 7i-JW mm. (66 mg, 0.184 mmol), h7>74- [(2S) h 
*~>j*3\H/- (4R) -ifoiJy-JMh+y] y7 0^>^W>| * 
XX7-;K50 mg, 0.184 mmol), EDC HC1 (53 mg, 0.276 mmolh HOBt (37 
mg, 0.276 mmol) &&T$Y U X?Ml/7^ > (128 jal, 0.920 mmol) £ DMF (2 




OMe 

4. 
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«^*T.*sa*">u*y;nistg (tlo ^^^□?h^7^-^ 
po*;i,A/7izh> a/i)\zxmm]\zTmmLx h?>z4- u- [[5- 

7 D □- 2 - 7;M-D - 4 - ( 1 3 -OH VM)Vtf-)V7$;) 

7x-;U] JtfJW - (2S) -^b^v-^i,- (4R) - t °pUv-;M 
v-^P^+U->*;^>K I^t^ (99 mg, 88S) 

'H-NMR (CDCI3) 5 : 1.22-1.56 (m, 4H), 1. 92-2.38 (m, 6H), 3.21-3.32 (m, 
1H), 3.33 and 3. 35^(each s, total 3H, amide isomers), 3.37-3.49 (m, 2H), 

3.61 (d, J = 5. 4 Hz, 1H), 3.64 and 3.66 (each s, total 3H, amide isomer 
s), 3.67-3.72 (m, 2H), 3.84 (m, 1H), 3.88 (s, 3H), 4.23-4.39 (m, I), 7. 
33-7.45 (m, 4H), 7.81 (s.'-H), 8.14 (m, 1H), 8.29 (s, 1H), 8.49 and 8.50 

(each d, each. J = 12.0 Hz^total 1H, amide isomers). 

MS (ESI) m/z 614 (M + +l), 616. (MH3). 
[Xg 2] h7>74- ft- [[5-^7DO-2-7;l/^n-4- (1-^ 

^-3-<>Hu;^^fc;PT5y) 7x-jh rtf jw - (2s) -*h 
(4R) -fpiJyzjMF^] ~>*aM*i->#;W5>K©£ 



h^>X-4- [1- [[5-^DP- 2-7;^D-4-. (1-^^-3 
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— <>^JMM^75;) 7i-JH rttM - (2S) -*h**>j* 
3^- (4R) -tfP'Jv'^M v^DA^1t>#;Wf>^ ;*^;|/ 

mg, 0.161 irnol) £ THF/^/-Jl/ (2:1,6 ml) fcfcfcU 1 N 
NaOH (2 iI)*Jp>L, SiST138# MflBFT*. E£tt*«EETK:*l*S£LT» 

KMI. ffitt**^"j5t7y;l««« (TLC) ^^^D7h^7^-[^PD* 

(20/1) tTjg^] t-atmb-ai^ (35 mg, 36*) zm&m 

IR (ATR) v 3417, 2935, 1724, 1641, 1620, 1518, 1404 cnf 1 ; 
'H-NMR (DMS0-d 6 ) (5 : 1.11-1.41 (m, 4H), 1.87-2.19 On, 7H), 3.24 (s, 3 
H), 3.31 (s, 1H), 3.35-3.56 On, 3H), 3.67 (s, 2H), 3.68-3.86 On, 1H), 3. 
89 (s, 3H), 4.0 9 and 4.33 (each m, total 2H, amide isomers), 7.21* (t, J 
= 6.9 Hz, 1H), 7.27 (dt, : ,?J = 8.1, 1.0 Hz, 1H), 7.45 (t, J = 7. 3 Hz, 1 
H), 7.55 (d, J = 8. 3. Hz, .1,^ 7.69 and 7.70 (each d, J = 11. 0 and 11. 3 H 
z respectively, total 1H,. .amide isomers), 8.14 (d, J = 7.6 Hz, 1H), 8.31 
(s, 1H), 9.31 (s, 1H), 11 05 (br, 1H). 
MS (ESI) m/z 600 (M*+l), 602 (M + +3) ; 

Anal. Calcd for C 31 H 35 CIFN 3 0 6 0. 6H,0: C, 60.95; H, 5.97; CI, 5.80; F, 
3.11; N, 6.88. Found: C, 60.79; H, 5.99; CI, 5.83; F, 3.02; N, 6.83. 

mmm 1 5 s 

h^>X-4- [1- i[5-?nu-2-7)l*U-4- (l-*3MI/-3- 
O^VU^^^-^TS/) 7x~JH T-fe^l/] - (2S) -^h^v^ 

(4R) -k"DiJy-JWb^>] 'sZuss^ytDVir-yW. : 
[XU 1] hy>7,-4- [1- [[5-^dd-2-7^^-p-4- (1-^ 
3 — rs<yW)Vts)Vts-)\,7^;) 7x^JW 7^M - (2S) - 
^h^v^^U- (4R) -fc?dUS?-;k* b*is] i/^U^^-yfDV^ym. 
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OMe 




C0 2 Me 



[ 5 □ P- 2 -7)V*U- 4 - ( 1 - 3 >^ V ,j ;N *_ 

)V7=iJ) 7x-JH » (137 mg, 0.380 mo I), h^>^- 4 - [( 2 S) - 
(4R) -k'Dijy-jMf^y] ->4mA*tf>*;M?>« 
WI/ X^x;Kl03 mg, 0.380 mmol), EDC HC1 (109 mg, 0.570 mmol), HO 
Bt (77 mg, 0.570 mmol) &cfctt>yx5P;P7$ > (0.26 ml, 1.9 mmol) £ DMF 
(2 ml) ^T21B#TO^1-§ 0 S^S3!fC7jcta^ ffilf^Ti 

^^^-^^las^^u^y^s^ (tlo 

h^77^-[^DP ^;UA/r¥> > (7/1) MM^] fcT* M LTh7»;-4 

- [l- CC5-/7op-2^7;^d-4- (1-^^-3-. r>^/u;i/ 

*j^75;) - (2S) -pCh^>^ ;l/ - (4 

R) -eD'JyZjMh + y] •>^OA^>j]M>| 
(198 mg, 858!) *M&mV;Vot bTUfco 
. 'H-NMR (CDC1 3 ) 5 : 1.15-1.51 (m, 4H), 1.78 and 1.80 (each s, total 2H, 
amide isomers), 1.91-2.29 On, 6H), 3.25 (m, 1H), 3.32 and 3.36 (each s, 
total 3H, amide isomers), 3.38-3.50 On, 2H), 3.62 and 3.66 (each s, tota 
1 3H, amide isomers), 3.69 (m, 1H), 3.87 (s, 1H), 3.90 (s, 3H), 4.25-4.3 
9 (m,. 2H), 7.22 (t, J = 7.3 Hz, 1H), 7.35-7.46 (m, 4H), 8.01 (s, 1H), 8. 
43 and 8.44 (each d, each J = 3.2 Hz, total 1H, amide isomers). 
MS (ESI) m/z 615 (M*+l), 617 (M + +3). 
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[Jim 2] b?>X-4- [1- [[5-^7DP-2-7;i/^D-4- (l-p< 

3--r>yyu;^;i/fc;v7$y) 7x~;i/] y-t^M - (2S) - 



OMe 




CO a H 



h^>X~4- [1- [[5-^DD-2-7MP-4-'(l-^?j|/-3 

— r>^Vu;^;i/#-;i/7$y) 7x-jh j-fe^MH - (2S) -p^Wv 

*3-)V- (4R) -trnU5? i p;Mh4 ; >'] ^^n/\*u->*;pz|?>» 

XXx;i/ (198 mg, 0. 322 ;Jmol) § THF/**/-^ (2:1, 12 ml) fc»«¥ 
U 1 N NaOH (4 ml) $Jp^; : S^T13B#M^-r^>o £«£MEETic:Mg 
4bT#6n*aaEfcl rHCl»^T»K:U ffffittA&ttEtttt, 7jc^fe 

mmmLxmm^ (145 mg, 75%) ^ifi7^7 7^iLx#fc 0 

IR (ATR) v 3361, 2939, 2864, 1724, 1685, 1620, 1529, 1408 cm" 1 ; 
'H-NMR (DMS0-d 6 ) <5 : 1.13-1.43 <m, 4H), 1.84-2.21 (m, 7H), 3.25 (s, 3 
H), 3.34-3.57 (m, 4H), 3.68 (d, J = 4. 4 Hz, 2H), 3.74 (q, J = 18.6 Hz, 1 
H), 4.09 and 4.35 (each m, total 2H, amide isomers), 4.22 (s, 3H), 7.38 
(t, J = 6.8 Hz, 1H), 7.51 (t, J = 7.8 Hz, 1H),. 7.54 (t, J = 7. 8 Hz, 1H), 
7.83 (d, J = 8.5 Hz, 1H), 8.07 (dd, J = 11.2, 1.2 Hz, 1H), 8.21 (dd, J 
= 8.1, 1.2 Hz, 1H), 9.72 (s, 1H), 12.07 (br, 1H). 
MS (ESI) m/z 601 (M + H), 603 (M + +3) ; 

Anal. Calcd for C 30 H 34 C1FN 4 0 6 0. 5H 2 0 0.1HC1: C, 58.71; H, 5.76; CI, 6.3 
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5; F, 3.10; N, 9.13. 

Found: C, 58.83; H, 5.66; CI, 6.60; F, 3.06; N, 9.14. 
15 9 

4- [1- [[2- (5-7;M-D-2-^5P;U7x-^75/) - 7 _ 7;M - 
D-6-^>V*H>VU;W 7±?M - (2S) -*V*is*?-)V- (4R) 

- tf □ U iy-Jl-t^-zy] g&mWt : 

[IS 1] 4- [1- [[2- (5-7JktD-2-*5P;|,7:i:-^7i$y) - 
7-7Jl>*u-6-^/*^JVM 7*^)1] - (2S) -^h^>^ f;i/ 

- (4R) -KDUS;=^J/] $|f| x*er;KD*J* 




Me N-<\ Tl , 

H nV O 



[2- (5-7Mn-^^ 7l - jl/75/) -7-7;^D-6-^ 
>y**V/U;W M (12#Dg, 0.400 nol). 4- [(2 S) h*Ss*?JV 
~ (4R) -k'D-jy- W y] g ISi XX5 , ;1/(106mg> 0 40Q 

■nl). EDCHC1 (115 mg, 0.600 nop. HOBt (81 mg, 0.600 mmol) Siffh 
•Jx5P;!/7$> (0.28 ml, 2.00 mol) * DMF (2 ml) «f, MT'21«»T 

/I)*IM»fcT«l|L*C4- [1- [[2- (5-7MD-2-^;i, 7 x- 

;K7$/) -7-^;^d-6— <>y*uvu;w 7-t^;n - (2s) 
UrS/^u- (4R) -eous^k**-;/] Mm ixfji, 

(118 mg, 5230 £&-67^;P7 7 *£LTf&&. 
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'H-NMR (CDClj) (5:2.23-2.43 On, 5H; including 2. 32 ppm. , s, 3H), 3.35 
and 3.39 (each s, total 3H, amide isomers), 3.46-3.92 (m, 8H; including 
3.79 ppm., s, 3H), 4.40 and 4.47 (each m, total 1H, amide isomers), 5.02 

(m, 1H), 6.72-6.85 (m, 3H), 7.05 (br, 1H), 7.13 (d, J = 8. 3 Hz, 1H), 7. 
15 (d, J = 7.3 Hz, 1H), 7.20 (d, J = 8. 0 Hz, 1H), 7.92 (d, J = 9. 0 Hz, 2 
H), 8. 12 (dd, J = 11.0, 2.7 Hz, 1H) . 

MS (ESI) , m/z 566 (M + H). 
[IS 2] 4- [1- [[2- (5-7MD-2-^?;|/7i-^75/) - 

7-7;i/*n-6-^>y*+h/y;KI t^lJ-M - (2s) 

- (4R) -k'DUy-M+y] £,E#lt0£/£. 




4- [1- [[2- (5-P)V^U-,2-^)^y3L-JV7^y) -7-7)1 
-^>y^-9"^U;i/] Ttt)V\ - (2S) -th^rl/tf-JV- (4 
R) -eoU^njW^v] IXtJV (118 nig, 0.209 mmo 

1) £ THF/*^/-;i/ (2:1, 12 ml) te»*U 1 N NaOH (4 ml) SlP*. 
T18WHBtt#1-*. M$iETl:WiLT#6n5SIl:i N HCl£Jn 
*.TiH4(CU *fftrJ^ B B H ^MJBEM, TKtfeft, «£EftjftbT«ll«l (92 mg, 8 

0%) &&&&&& tvxwt. 

IR (ATR) v 2939, 1684, 1639, 1604, 1577, 1506, 1452, 1244 cm' 1 ; 
'H-NMR (DMS0-d 6 ) 5 :2.17 (m, 1H), 2.30 (s, 3H), 2.32 (m, 1H), 3.32 and 
3.35 (each s, total 3H, amide isomers), 3.48 (m, 1H), 3.51-3.58 On, 1 
H), 3.73 (d, J = 7.6 Hz, 1H), 3.79 (d, J = 10.2 Hz, 1H), 3.82-4.00 (m, 2 
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H), 4.22 and 4.50 (each m, total 1H, amide isomers), 5.13 and 5.18 (each 
m, total 1H, amide isomers), 6.89 (dt, J = 8. 5, 1.7 Hz, 1H), 7.00 and 
7.01 (eachd, each J = 7. 6 Hz, total 2H, amide isomers), 7.06 and 7.09 (e 
ach d, J = 7. 1 and 4.4 Hz respectively, total 1H, amide isomers), 7.19 
(d, J = 8.8 Hz, 1H), 7.26 (t, J ^ 7.8 Hz, 1H), 7.88 (d, J = 8. 3 Hz, 2H), 
7-92 (d, J = ll.O Hz, 1H), 10.03 (br, 1H), 12.63 (br, 1H). 
MS (ESI) m/z 552 (M + +l) ; 

Anal. Calcd for C 29 H„FN 3 0 6 0. 5H 2 0: C, 62. 14; H, 5.03; F, 6.78; N, 7.5 

0. 

Found: C, 62.33; H, 5.01; F, 6.70; N, 7.40. 
MMM 16 0 

4-[l-[2-(5-7MD-2^^7x^75/)-7-7MD-6-^>^|yij 
)V7t?M- (3R) - tf n U 3#z;k***>] PA*-9-># m>M : 



Bn ^"XCLEt 



l-^>v;W(2S)-t:HD^S/lfDUv> (5.0 g, 28.2 mmol), 

JL^)V 3LXzr)V (4.6 g, 28 mol)^«kOfMJ7x-;P7*^7-f 
X9.6 g, 36.7 mmol) « THF (30 ml) * % O^T^TfC DIAD (5.2 ml, 36.7 
moD £i0*, S*»SMT18WFM«^-r*. E^*«ETK:»ttSS. 

»X^;i/ (4 : 1 ~ 1 : 1 , v/v) 1^.0.4- [l-:^>^;>-(3R)-H □ U ^X^* 
X^;P X7sx;K5.8 g, 64*) *7 ; EJl/777tLT1lfc. 
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'H-NMR (CDC1 3 ) 5 : 1.36 (t, J = 7. 1 Hz, 3H), 1.67 (br s, 1H), 1.95-2.04 
(m, 1H), 2.30-2.33 (m, 1H), 2.58-2.62 (m, 1H), 2.73-2.78 (m, 2H), 2.96- 
3.00 (m, 1H), 3.67 (AB q, J = 7. 0 Hz, 2H), 4.33 (q, J = 7. 1 Hz, 2H), 4.8 
6-4.89 (m, 1H), 6.83 (d, J = 9. 0 Hz, 2H), 7.25-7.32 (m, 5H), 7.96 (d, J 
= 9.0 Hz, 2H). 

ixm 2] 4-[l-tert-7>^v^;i/fc;i/-(3R)-h 0 D'J v-;i/^-^v]v^D^\ 

Boc N ^C0 2 Et 

4-[l-^>v;i/-(3R)-hfDUv^^^>]^l« JL?-)l X7jjvi3.8 
g, 11.7 mmol) &£Zf 5!& np<y&/7)V$j- (1.9 g) £x^/-;i/ (10 ml) 

(1.0 mi) ^M&^ymr^mm^m^noo %mm 
zzmzxfmzmikL, mmim&T^mm^. mm&z/v*tf)vzm^z> 

tiyA^n^b^yy^-i^xnmhn-^^>-WmJi^JV (5:1 ~ 4:1, v/ 
v) iMftk D4-[l-tert-7 h^>#;i/^x;M3R)-t'D U yrj^i/] =st> W\ 
*V>jj)U#>WL x^;l/ (1.9 g, 47*) 1t?m&W\kmthTmc<> 

[IS 3] h^>X-4-[l-tert-7*h'^>'^;i/^x;u-(3R)-tfniJ> J x.;i/^^ 

Boc N ^"C0 2 Et 

4- [1- 1 er t-7* h (3R) - 1° □ U ylJW^r v] -> 7 D^it 

;i/^>^ X^;P X7.x;Kl.7 g, 4.98 mmol) $5<kZ$j- h U 7 A;* h^rv H (2 
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o* jL*s-m*Q (3.5 mo ^x^y-jp (is mo mmmmmm^ 

(4:1, v/v) giE#J;r) h7>^-4-[l-tert-7*h^->*;Ufc;W(3R)-enU^r: 
^+'>]>-^D^+tf>*;^ >R x^;u XX^;K280 mg. 16*) 

'H-NMR (CDC1 3 ) 5 .-1.20-1. 35 On, 5H), 1.40-1.50 (m, HH), 1.80-2.05 (n, 
6H), 2.20-2.30 (m, 1H), 3.20-3.50 On, 5H), 4.10-4.20 (m, 3H). 
CCS 4] 4-[!-[2-(5-7Mn-2-^^7x^75;)-7-7MD-6^> 
)V7ttM- (3R)-tf P U y-M+->] PA=Hj->* ;M5>« 



h 5 >X-4-[l-tert-y S*~>#;U#x;M3R)-tf P U y"J^+y] v£ pa 
=HJ->*;i/#>« X3MU I7f^ (280 m g> 0.82 mniol) *mt*?V> (5.0 
ml) fc»*U 0t:T»T^hU7;^P^ (5.0 ml) ftJn*., 

Ml !7AT^1M, iffTCglgi. (*^^*ttc:nK±*«-r<5iii:ft 

<Jfc©S«K:fflVi&.) f#£,n»g (0.41 mmolh [2-(5-7J^P-2-^?^7 
x->7$y)-7-7^D-6-^>yWiJ^]^ (13.0 mg, 0.41 mmol), HO 
Bt (84 mg, 0.41 ool)*J;tf h «j X^JU75 >(170 ^1. 1.23 mmol) £ THF 
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(5.0 ml) &&Xf7-teh-hV)l> (5.0 ml) 0 o CT'M^TCEDC-HCI (119 rag, 

0.62 dbdod vim*., Rmu^u^w^x'imm^.W't^o ^w.^m±r\zm 

tSfPS#7K, 2 M ^x>m7K^«=tMfPSW7jc^, te 7 jcM^-hU^AT 
«iETK:»»*a4t" ilSy'J^^JHIt (TLC) £JB^5# 
^A^DTb^^y^-fn-^Wy-^fl^l/ (1:3, v/v) MM] fcTJMBI 
LT4-[l-[2-(5-7;^D-2-^5 1 ;U7x-;L'7$y)-7-7;^n-6-^>V^l7- 

XXfJP (170 mg, 77%) l/T#fc. 

'H-NMR (CDC1 3 ) 6 : 1.19-1.38 (m, 5H), 1.39-1. 55 (m, 2H), 1.85-2.10 (m, 6 
H), 2.19-2.30 (m, 1H), 2.31 (s, 3H), 3.20-3. 32 (m, 1H), 3.50-3.80 On, 6 
H), 4.07-4.14 (m, 2H), 4.20-4.27 (m, 1H), 6.73-6.77 (m, 1H), 7.02 Ibr s, 

1H), 7.12-7.26 (m, 4H), 8v08-8. 11 (m, 1H). 

[1M 5] 4-[l-[2-(5-7)k*fa-2-^5 1 ;i/7x-;i,7$/)-7-^;i/^D-6-^> 

v/*uvu )W^m- (3r)-e;p u i?-f[,tt s s] d^d-^m^ 



Me 



H 



^>0-Q..C0 2 H 



4- [1 - [2- (5- 7 Jl^ □ -2- * 3^1/ 7 x ~ )V 7 5 / ) -7- 7 □ -6-^< > 7 ^ V 

u;uT-t35^;w- (3R)-k°DU> ? x;i/^-^i/]v'7P^i7->^;i/^>m x?;u 

X^rit' (170 mg, 0.31 mmol) & THF (5.0 ml) )[, (3.0 ml) 

£^fl?U IN NaOH (1.0 ml, 1.0 mmol) £fla*.; lO^lrimmUWt^. Kfo 
«ft£PU «ETt»«®*. ^btlMMciN HCl^ipATWb, flrffiig 
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IR (KBr) v 2940, 1639, 1610, 1577, 1454, 1070 cnf'; 

'H-NMR (DMS0-d 6 ) 6 : 1.10-1.25 (m, 2H), 1.30-1.45 (m, 2H), 1.80-2.00 
(m, 6H), 2.10-2.20 On, 1H), 2.29 (s, 3H), 3.30-3.80 (m, 7H), 4.20-4.29 
On, 1H), 6.86-6.91 (m, 1H), 7.09 (t, J = 6.8 Hz, 1H), 7.20-7.27 (m, 2H), 
7.92 (d, J = 11.4 Hz, 1H). 

MS (FAB) m/z 514 (M+H) + ; 

Anal. Calcd for C„H 29 F 2 N 3 0 5 0.8H 2 0: C, 61.43; H, 5.84; N, 7.96. 
Found: C, 61.64; H, 5.79; N, 7.77. 
16 1 

b?>X-4- [1- [[7-7;i^D-2- (l-^^-3-f>KU;p) 
-6-^>yW.J j H 7*f;W - (2S) -th^tT-Jl,- (4R) - 

[X8 1] h =j >X - 4 - [1 - [[ 7 - yjV^a- 2 - (1-^)1-3-^ 
>HU;w -6-^>y#yij^] 7ir^;W - (2S) 



^ M (122 mg, 0.376 nunol)> _hy>7,-4- 1(2 S) -*.M^>*3=-;U- 
(4R) -tfnijy-;^h+y] v7 O^+lf jl^>l£ x ^ 
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)V (102 mg, 0.376 mnol), EDC HC1 (108 mg, 0.564 mnol). HOBt (76 mg, 0.56 
4 Dimol) UX5=-^75> (0.26 ml, 1.88 mmol) £ DMF (2 ml) >£, M 

^T-21S#W»T^o Ej&Jfc*5!fC#fc&*f, U^X^MHCT&itlTS. $3tB» 

ajt**>U*y;HiM« (tlc) 5ffli^^DY^77^- C^op*;pa/ 

7-trh> OO/DJgWiHfcTltlBbT h^>X-4- [1- [{7-7)V*a- 

2- (i -^3^-3 — r>Ku;w -6-^>i/=hjvu;w - 

(2S) (4R) — bfnU h**>] 5/£D'\=HJ-> 

#;i/tf>M I^tJI/ (175 mg, 84%) SttfiiftttfttbTfcfc. 

'H-NMR (CDC1 3 ) 5 : 1.18-1.53 (m, 4H), 1.82 (s, 1H), 1.93-2.31 (m, 7H), 
3.25 (m, 1H), 3.33 and 3.34 (each s, total 3H, amide isomers), 3.42 (d, 
J = 9. 8 Hz, 2H), 3.61 and 3.63 (each s, total 3H, amide isomers),*' 3. 65 
(s, 1H), 3.66-3.88 (m, 2H), ; 4.15 (s, 3H), 4.23-4.34 (m, 2H), 7.33 (t, J 
= 6.1 Hz, 1H), 7.39 (d, I.-.^7 : 3 Hz, 1H)„ 7.45 (m, 2H), 8.37 (d, J = 8. 1 
Hz, 1H), 8.49 and 8.51 (each ; d, each J = 11.7 Hz, total 1H, amide iosmer 
s), 9.48 (s, 1H). 

MS (ESI) m/z 578 (M + +l). 
[Xm 2] h?>7>-4- [1- [[7 -7JM-D-2- (1-^^-3— f 
>H'j;i/) -6-^>^+l-yUJW 7±^JV] - (2S) ~*h*i/*^))/- 

(4R) -tfpy h^v] v^o^\^>^;i/#>^o-a-^ 




h7>7-4- [1- [[7 -y)Vtn- 2 - (l-;*3Mt>- 3 — OFU 

650 

BNSDOCID: < WO_02053534A 1 _l_> 



WO 02/053534 PCT/JP01/J164J 

)V) -6-^>y^yu;n t^m - (2s) -*h*zs*?)\,- < 4 

R) -tfn<jy-;M h^->] >-^n^\++h>*;i,^>^ 

(175 rag, 0.324 mmol) * m/**/-)V (8/4 ml) JCj^U 1 H NaOH (4 n 

HJl#r (129 nig, 73*) SaSfiBJ&WtUTfcjfc. 

IR (ATR) v 2937, 2864, 1724, 1626, 1583, 1502, 1442,- 1369 cm" 1 ; 

'H-NMR (DMS0-d 6 ) d : 1.10-1.41 (m, 4H), 1.83-2.19 (m, 7H), 3.24 (s, 3 
H), 3.7-3.38 (m, 1H), 3.42 (d, J - 4.7 Hz, 2H), 3.51 and 3.55 (each dd, 
J = 10.7, 4.2 and 10.7, 2.9 Hz respectively, total 1H, amide isomers), 
3.70 (dd, J = 10.5, 5.4 Hz, 1H), 3.81 (s, 3H), 3.91 (s, 3H), 4.10 and 4. 
34 (each m, total 2H, amide isomers), 7.22 (t, J = 6. 6 Hz, 1H), 133 (d 
Q, J .= 7.1, 1.0 Hz, 1H),>35 (dq, J = 7.1, 1.0 Hz, 1H), 7.47 and 7.48 
(each d, J = 8.1 and 8. 3 Respectively, total 1H, amide isomers), 7.63 

(dd, J = 6.8, 1.5 Hz, 1H)," 8, 29 (dd, J = 6.3, 1.5 Hz, 1H), 8.44 (s, 1 
H), 12.05 (s, 1H). ^ 

MS (ESI) m/z 564 (M + +l); 

Anal. Calcd for C 31 H 34 FN 3 0 6 0. 5H 2 O: C, 65.02; H, 6.16; F, 3.32; N, 7.3 

4. 

Found: C, 64.72; H, 6.15; F, 3.21; N, 7.28. 
Mt&W 16 2 

4-Cl-[[5-^nn-2-7;^n-4-(i-^5 t ;P-3H , >HU;W*;W3i?-;U75y7x 

7±?M- (3R)-tf o U ^y]SI|| : 

[IS 1] l-^>v;i/-(3R)->7y fcTDUS?>©^ 
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Bn 



N— ' 



CN 



l-^>v^-(3S)-h Hn^vtfpiJ v> (4.0 g, 22.6 mmol) fcitfMJX^ 
^75 > (9.1 ml, 66 mmol) ^mt^U> (25 ml) fc»#U 0°CT»T 
}C j**>*;U;7:tx;u /7PU H (3.76 g, 33 mmol) SSSTTS. SITiBT 
ife, SJSag^S^iaTRplBHt^TS. K*3ft&*JETK:»ISE*g4-r*. SIS 
S -> U # &m V> 7 A £ □ v h 7 << - \zxym. L > n-^+J- > : W®t 
(1:4, v/v) ^iD4^*»3tfe«i«*i:bT»*. dfl^DMSO (25 
ml)fc»#U v7>^h'J^A (6.0 g, 113 mmol) £JD;L 61TCT18I5M 

*ffl^**7A^OTh^.S7^— KITHHIU n-MP1t>:Mx^ (3:1 t 
o 1:1. v/v) fefrJzD l-^|?;U-(3R)-v7y HDU> ? > (3. 2 g, 77X) 

'H-NMR (CDC1 3 ) 5 : 2. 05-2^30 (m, 2H), 2.58-2.70 (m, 3H), 2.80-3.05 (m, 2 
H), 3.64 (AB q, J = 12.9 Hz, 2H), 7.25-7.34 (m, 5H). 
[16 2] l-^>^;U-(3R)-t! DiJy-WJ^>i -XyWMD'&jfc 

Bn 

l-^>v;i/-(3R)-5/7/ hfP'J v> (2.0 g, 10.75 mmol) £zg HC1 (15 ml) 
(10il)»C*«PU -5 OIC-Cft^TC^b^x;!/ (2.6 ml) &Jo;L K 

jss-&ats$6»fcsaaTi8RFiBi«^-r*. >E«^METt^^LT#en 
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^^^^ts^^u^Y^^y^-\zxmm^-^^y:Wm^)V (2:1 
~ 1:2, v/v) ^^\-^y^)V-m-^u^iy-)Vts)V^>m x 

'H-NMR (CDC1 3 )<5 : 2.08-2.12 On, 2H), 2.50-2.69 (m, 3H), 2.88-3.03 (m, 2 
H), 3.62 (s, 3H), 3.67 (s, 3H), 7.25-7.32 (m, 5H). 
[JM 3] l-tert-7>^^;^x;i,-(3R)-t 0 DUv-;^;^>^ 

^\-COOMe 

Boc 

l-^>^-(3R)-tf o U z0kZ)V*>®. jl^)V (1.6 g, 7.3 mm 

ol) ^cfc^TK^/^v^A-i^ (300 mg) (15 ml) 18B# 

SHifiW^^i^ Ctl*, 8Wb*^> (20 ml) fc**U 5>-tert- 
^#-^*-h (2.0 g, 9.5miD0l) &£UChUx^75> (2.0 ml) 

^1t>:Pfc^ (5:1 v/v) a^ij l-tert-7>^v^^fc^- 

(3R)-tiDUvx;^;^>^ xxr^ (i.2 g> 7 z» zmmmt 

'H-NMR (CDC1 3 ) (5 : 1.46 (s, 9H), 2.12 (br s, 2D. 3.04-3.06 (m. 1H).' 3.3 

3-3.36 (m. 1H). 3.48-3.70 (m, 3H), 3.71 (s, 3H). 

DM 4] l-tert-^h^v-*;^x;P-(3R)-trnU^x;^;^>^cD^ 
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COOH 



l-tert-yh^^*;i/si?-;U-(3R)-t:PU^-^*;U2|?>K iXfJk 
(1.6 g, 6.98 mmol) £ THF (15 ml) &&tf*$>J-)V (7 ml) fc»#U IN 
NaOH (10 ml, 10 mmol) £JO;t, 70rT18B#MIS#'rS. M^b, Ml£ 

ffiK*ILT l-tert-7> + >-^^^-;i/-(3R)-hfPU^-;i/*;^>^ (1.5 g, 
80*) SefilSattHJgttt LTffl-fc. 

'H-NMR (CDC 1 3 ) 5 : 1.46 (s, 9H), 2.10-2.20 (m, 2H), 3.08-3.11 (m, 1H), 
3.36-3.62 (m, 4H). * 
[IS 5] l-tert-yh+v : ^^^-^-(3R)-t:PU> ? >^^y-;L'©^ 

■ • ; r v 

Boc -■<:. 

l-tert-7*h^v^;Ufc;i/-(3R)-h°PUv>^;^;^>m (1.1 g, 5.11 mmo 
1) £ THF (15 ml) OtJTfiWTfctf^-S^^yUl^ H (1.0 M THF 
mWQ (8.0 ml, 8.0 mmol) £*SiK£gi&T3l#rdK &£OT#PMt&t 

arr*. Rjm&imL, m&y\zmm^o mmz^m^ susx^wct 

Tl-tert-yh^v*;i/fc;i/-(3R)-k°PU^>^^y-;U (1.2 g, 100%) & 

'H-NMR (CDCl 3 )a : 1.45 (s, 9H), 1.80-2.00 (m, 1H), 2.30-2.45 (m, 1H), 
3.05-3. 15 On, 1H), 3. 20-3.70 (m, 6H). 
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[IS 6] 4-(l-tert-7>^v^;i,fc;u-(3R)-enUv-;Mh^v)^m# 

Boc 

l-tert-yh^v^fc;|/-(3R)-ifnu^>^^y-jl. (1.1 g> 5.11 mmo 
1), X ^;P X7rA (848 mg, 5.11 nunol)£«fctfHJ 

7x^7^X7^ XI. 74 g, 6.64 mmol) £ THF (15 ml) 0°CT»T^ 
DIAD (1.34 g, 6.64 mmol) SrJoA, Rtt&Z£\z£mi!imlmfcr&. g 

^7^tTlSl,D-A^>:ili^ 0:1, v/v) 04-fl-ter 

t-7>^^;pfc;i,-(3R)-ifDUv-;Mh^^)^m« X5MP x*x;p 
(800 mg, 452!) ^gffeltiiLilfc, 

'H-NMR (CDCI3) 8 : 1.38 (t, 7.1 Hz, 3H), 1. 75-1.85 On, 1H), 2.00-2.1 
5 (m, 1H), 2.62-2.75 (m, til), 3.15-3.65 (m, 4H), 3. 85-4.05 (m, 2H), 4.34 

(q, J = 7.1 Hz, 2H), 6.90 (d, J = 8.5 Hz, 2H), 7.99 (d, J = 8.5 Hz, 2 
H). 

CIS 7] 4-[i-[[5-^nn-2-7;U^p-4-(l-^^;u-3->r>HU;W*^- 




655 

BNSDOCID: < WO_02053534A 1J_> 



WO 02/053534 



PCT/JP01/11641 



4-(l-tert-7>^v^;i/^-;i/-(3R)-t°DiJ^-;i^ h*i/)$:,mm. X5P^ 
^Xy^JV (150 mg, 0.42 mraol) %mk*^U> (5.0 ml) \zmML, 0°CTl 
&T\Zb ] )7)\s*umm (5.0 ml) £jjp;t, b^^TO. 5B#RIJJft# 

t\ y A<DKmzm^rco *?&m%&£zs ts-i' □ d-2-7Mp-4-(i-^^3- 

-f>KU;i/)*;i/fc;i/T5y7x-;i/] M ClSO mg, 0.5 mmol), HOBt (70 m 
g, 0.5 mmoD^^^hUx^T 5X208 jil, 1.5 mmol) £ THF (5.0 ml) £ 
ckrX7-fehXh>J;i/ (5.0 ml) OTCT EDC-HCl ' (144 mg, 0.75 mmol) £JPtL 

T«x^;i/^TtttbT^>c #ta^^jiii^?pfi#7jc, 2 m >7 3L>m<m®.&& 

*v *-* 

■!t>:Wl^ (1:4, v/# ■fcfcBffiiD 4-[l-[5-^7 OD-2-7;i/^0-4-(l-^ 
3^U-3-< > H U ;W*;i/^n;i/T5 / 7x-;i/T-ti^;i/]- (3R)-t?n u s?x;m 

h^>]^m« x^ xx^;kho mg, 55%) zmmtizyit LTmc 

'H-NMR (CDC1 3 )<5 : 1.32-1.39 (m, 3H), 1.80-2.30 (m, 2H), 2.62-2.88 (m, 1 
H), 3.35-4.10 (m, 8H), 4.20-4.40 (m, 2H), 6.88 (d, J = 7. 1 Hz, 2H), 7.3 
4-7.45 (m, 4H), 7.81 (d, J = 7. 1 Hz, 1H), 7.99 (d, J = 7. 1 Hz, 2H), 8.1 
2-8.14 (m, 1H), 8.25-8.30 (m, 1H), 8.48-8.53 (m, 1H). 

Mi 8] 4-[i-[[5-77DP-2-7;i/^-a-4-(i-y5 : -;w3-i'>Hu;i/)^;i/^x 

;i/75y7xx;i/]7ir^;W- (3R)-fc?nU y-jM h 
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Me 



4-[l-[[5-^7 □ D-2-7MD^fl-^jH-f > H U )V) * ;Ufc;P7$ y 7 
xr;W7tf;W- (3R)-tfnU^-;Mh^v]^&« x5P;u xxfJl' (14 
0 mg, 0.24 mmol) £ THF (10 ml) (5.0 ml) lc*#U IN 

NaOH (1.0 ml, 1.0 mmol) SrfttfL 70t?T18R#Hft#-r*. £j«£MlET« 

ttSii/Tf»sn'saaE**T*Rb. in hci^d^t»ht-5„ ftm£&& 

*E*%. *t^ v MSttjftLT«Htt (160 mg, 100%) &&fitt«ttej0tt£ 

'H-NMR (DMS0-d 6 ) a : 1. 7Q r 2. 20 (m, 2H), 2.60-2.80 On, 1H), 3.20-3.90 
(m, 9H), 4.02-4.18 On, 211)^7.03-7.06 (m, 2H), 7.20-7.29 (m, 2H), 7.47 
(dd, J = 2.7, 7.5, 1H), 7. 56% J = 8.-0 Hz, 1H), 7.70 (dd, J = 2. 9, 11. 
2 Hz, 1H), 7.88-7.91 (id, 1h), 8.15 (d, J = 7.5 Hz, 1H), 8.31 (s, 1H), 9. 
31 (d, J = 2.9 Hz, 1H). 

MS (ESI) m/z 564 (M + H) + . 

mmm 1 e 3 

h7>7-4-[l-[[5^DD-2-7Dtn-4-(l-^fjV-3^>H 1 j j | / )^ ji ,^ 
& : 

[III 1] 4-(l-tert-7>^->*;^-;i,-(3R)-eDU^-;Mh^>')^ D 
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C^ 0H O- c00Et 

Boc 

4-(l-tert-7*h+v'^;i/#-;i/-(3R)-lfOU> ? -;M h X5P 
;U IXfjV (650 nig, 1.86 mmol) &=fc<>* 5%D v^7A-7;i/5^- (300 mg) £x 
^7-;P (10 ml) £=kUM (1.0 ml) 5 ^EEO*^t:T?24IBpPaSM7K* 
«?t-5o ftMJE£3iIfcTl*3tU ■aKR*«ffiTC*tia*bT4-(l-tert-^h 

(660 mg, ioo %) ^m^mtLTmtco *<k&mtzn&±<Dffi 

[Ifl 2] z/X RZS h7>7.-4-(l-tert-yh^>/*;U^-;i/-(3R)-tfoU 

■ . y 

Boc Boc 

4-(l-tert-y h^ri/*;^-Jl/-(3R)-t! □ U y-JM b + ~» l/$U^*rV> 
tS)Vi$ym X3M1/ IXr^ (640 mg, 1.91 mmol) £ h U ^Al h+y 
F J—)Vm& (4.0 mmol ) £x^/-^ (20 ml) *K 3f^iPif&isft-f 

fifD*4bKifci^^S(ffll^-hU^A-Ctti!»ft, «ETK:»ttH5fcL,T 4-O-ter 
t -7> + ;i/^x;i^ (3R) -hi D U y-JW h+y)y^DA^>*M>l 
Cin?:h;i^X> (16 ml) *3j:^7^y-;b (4.0ml)tc^L, HJ ;* 
WJJky7^37> (2.0 M ^+h>^) (1.4 ml) £j« 

zm^immmm. m&y\zmm^^-r^o ?m*^vt}?)vitm^z>7 

77ya*7A^D?h^77^-l;t»lU-^>:^x^ (4:1, v/ 
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v) »E»«fc04-(l-tert-^h+'>*;^-;p-(3R)-ifnus;-;M Y*i/)=y y u 
<\*Hr>%)\,#>m *=F)V IXr^ (270 ing, 41X yXllft, 120 mg, 1 

'H-NMR (CDCJ 3 )<S : 1.39-2.00 fo, 19H), 2.30-2.50 (a, 2H), 3.00- 
3.10 0d, IH), 3.22-3.55 (n, 6H), 3.66 (s, 3H). 

h?>Z&; 'H-NMR (CDCI 3 )<5 : 1.18-1.28 (m, 2H), 1.40-1.55 (m, 11H), 
1.90-2.10 (m, 6H), 2.20-2. 50 (m, 2fl), 3.00-3.55 (m, 7H), 3.66 (s, 3H). 
CIS 3] h 7>7-4-[l-[[5-^ □ D-2-7D,tD-4-(l-^^I/-3-^f > K U ;W 
ts)^-)V7^/y^-MT±^M- (3R)-en'Jv-;M K^^pa* 



A*-tf->#/M*>gg xxf^ (120 mg, 0.35 mmol) *mfc*TV> 

(5.0 ml) fcfctfu (TCT^WTft: h U 7^*Q|» (5.0 ml) ttn*., 

***** fc*a«^ h u c^m?*^ «ffiTti»»*«*-r*. #&n*a 

[5-* d D-2-7Dtn-4-(l-^^M-f y H >J ^M-^ 7S y 7x - 
)Vmm (126 mg, 0.35 mmol), HOBt (48 mg, 0.35 mmoD^tf h UX5MI/75 
X139 (xl, 1. 0 mmol) £ THF (5. 0 ml) 43J;r/7±>- h JJ ^ (5.0 ml) 
(TCTftSTK: EDC-HC1 (100 mg, 0.52 mmol) fcjp*. 




h 7>^-4-(l-ter t-? K%v*;^-;P-(3R)-lf p U S?x;M h*v) p 
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S^y'JA^iit (TLC) £^37P^h7^7^-(CT*!tSiU n-A=^ 
tl->:WX^;l/ (1:7, v/v) »D h 7 >7-4-[l-[[5-7 O P-2-7 

p -4- (1 5P;i/-3-r > f u ;w * ;p#x;u7 5 j 7 x x;i/| TttM - (310 - tr 

□ U5?x;M h+->]5/^P'\+U->*;Usi?>BI XX^KIIO rag, 5 

4%) zmtemwimtLTmco 

'H-NMR (CDC 1 3 ) 5 : 1.10-1.31 (m, 2H), 1.35-1.50 (m, 2H), 1.52-1.85 (ra, 2 
H), 1.90-2.10 (m, 6H), 2.15-2.30 (m, 1H), 2.40-2.60 (m, 1H), 3.20-3.80 
On, 10H), 3.89 (s, 3H), 7.33-7.44 (s, 4H), 7.80 (s, 1H), 8.12-8.14 (m, 1 
H), 8.29 (s, 1H), 8.48-8.52 (ra, 1H). * 
[Xm 4] h 7 >7-4- [l-[[5-^ P n-2-7 □ t □-4-(l-/^;h3-'f > F U JV) 



h 7 >7-4-[l-[[5-7 P P-2-7 P^-p-4-(l-^^;U-3—f > h u;w#;w*x 
5 y 7 x x; w 7-fe^J W - (3R) - tr n 'J yXW h P A^it >f) )l 
XX^)V (110 mg, 0. 2mmol) S THF (10 ml) 
;P (5.0 ml) (Cjg^U IN NaOH (1.0 ml, 1.0 mmol) £}]D;L 70t;-e«P.fljf 

U *Ffttl*g||£jttjBEflMfc, 7jc^I> MffiftfllLTlRja^ (100 mg, 100*) £6£ 




F 
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IR (ATR) v 1614, 1517, 1403, 1099 cm" 1 ; 

'H-NMR (DMS0-d 6 ) 6 : 1.10-1.21 (m, 2H), 1.30-1.40 (m, 2H), 1.50-1.75 
(m, 1H), 1.80-2.05 (m, 5H), 2.10-2.40 (m, 2H), 3.05-3.80 (m, 9H), 3.89 
(s, 3H), 7.19-7.29 (m, 2H), 7.45 (d, J = 7. 3 Hz, 1H), 7.55 (d, J = 8. 3 H 
z, 1H), 7.69 (d, J = II. 0 Hz, 1H), 8.15 (d, J = 7.8 Hz, 1H), 8.30 (s, 1 
H), 9.31 (s, 1H). 

MS (FAB) m/z 570 (M+H) + ; 

Anal. Calcd for C 30 H 33 C 1 FN 3 0 5 : C, 63.21; H, 5.83; N, 7.37; CI, 6.22; F, 
3.33. 

Found: C, 62.86; H, 5.71; N, 7.15; CI, 5.99; F, 3.19. 
W&M 16 4 * 
h 7 >7.-4-[l-[[5-* □ o-2-7;^D-4-[(l-^?;i,-3-< > H U )Vts)V^-)V) } 

1] (5S)-^>v;i/$^v^^;i / - N -tert-7>^v^;i / fc;|,-(2S)-h 0 n 

Boc 

«<t^+ifU;W (1.58 ml, 18.1 mmol) OWc^Wy (30 ml) »«fc, -7 
8*CT«^TtDMS0 (1.93 ml, 27.2 mmol) »TT§ 0 ^T, (5S)-^>v^ 
^~>^^-N-tert-7>^v-^;^-;i--(2S)-t: 0 PU^>p<^ ( 2 .9i 

. ... g ' 9-05 mmol) ©&fb*5^> (20 ml) »«*raraTJD7L £jfci£g£-78t 

*>6-40fc±»fT3ll*IHHf^-r*. Efcffl£ttfchUx^75> (6.31 ml, 45. 
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s mmoi) s^p^l Rm&m* wczimmmwtz, Kfomzmamtry 

^E-^A7K^T«L, .^□o^l/AfcTJSai-rs. tttB^^»^7X?5fe 

; £ffi^§*^A^PTh^7 7-i'-(CT^SSLn-A^-tf>/^x^;i' (4:1, v/ 
v) »E^J;0 (5S)-^>v;^^>-^^;i/-N-tert-7b^>'*;l/fc;|/-(2S)-t: 

□ U s Jyi3)VtVVf\i F (2. 90 g, 10035) 

'H-NMR (CDClj) 6 : 1.42 and 1.43 (each s, total 9 H), 1.85-2.04 (m, 3 
H), 2.16-2.35 (m, 1 H), 3.41-3.45 and 3.55-3.59 (each m, total 1 H), 3.6 
1-3.63 (m, 1 H), 4.07-4.30 On, 2 H), 4.48-4.57 (m, 2 H), 7.27-7.35 (in, 5 

H), 9.52 and 9.58 (each s, total 1 H). 

ixm 2] (2S)-^>v;i/^5>^^;i/-N-tert-^h+>'^;i/#-jl/-(5R)-t F 

□ ^>^5M/k:OUv> &&t$ (2S)-^>^^v^^-N-tert-^h^ 

1*1 ' 

Boc Boc 

(5S)-^>v;i/^-^v^^;L'-N-tert-7*h^i>*;^-;i-(2S)-lfD U 
;W\*;i/x t F (2. 90 g, 9.08 mmol) (30 ml) k:»A?U KK* U 

•7 A (1.50 g, 10.9 mmol) 10l$IH;ta&jBi5rt5. Ett^SI:^ 

F (2.52g)£#fc. (5S)-^>v;i^v^^^-N-tert-7h^~>*;i/fc;i.t: 
DU v>^;i/A;l/xtF(2.52 g, 7.89 mmol) £^/-JI/ (20 ml) 0^T 
ft*m:**ft*£*?-HJ£A (0. 60 g, 15.9 mmol) ^iuX, Kjfcm&±UT° 
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^>/i«lf^ (3:1, v/v) efcfr^D (2S)-^>^^>^;MMer 
t-7> + ->£;^fc;M5R)-fc g, 56*) £&Jf 

'H-NMR (CDC1 3 ) (2S, 5R) 6 : 1.43 (s, 9 H), 1.87-2.01 (m, 4 H), 3.44-3.5 
2 (m, 2 H), 3.74-3.78 (m, 1 H), 3.92-4.01 fa, 2 H), 4.50-4.57 (m, 1 H), 
4.70 (m, 1 H), 7.27-7.37 (m, 5 H). 

*<fctf. (2S)-^>v;^^^^^- N -tert-y h^^;^-;p-(5s)-fc; Ho 

+'>^5 1 ;i/tfPUv>(0.65 g, 26X) LTIffc. 

'H-NMR (CDCI3) (2S. 5S) 6 : 1.41 (s, 9 H), 1.93-2.16 On, 4 10, 3.S-3.38 

On, 1 H), 3.52-3.60 (id, 2>H), 3. 66-3.72 (m, 1 H), 3.95-4.02 (m, 2 H), 

4.29 fa, 1 H), 4.48-4.54.^-2 H), 7.28-7.36 fa, 5 H). 

CXS 3] (2S)-^>v;^^^-N-tert-^h^v^;u^-;U-(5R)-^h 

MeO r\,OBn ^ 
N 

Boc 

(2S)-^>vjl,^v^^;i,- N -tert-7>^^;i,#-;i,-(5R)_ tFn ^, > ^ 
^;t/hfDU^> (190 mg, 0.59 mmol) £ «fctf**fc:J- h U -7 A (28 nig, 1.17 m 
idoD « DMF (5 ml) fc*»U 0t:i:»T{C3 (44 M l. 0.71 mmo 

663 

SNSOOCItt <WO_02053534A1_I_> 



WO 02/053534 



PCT/JP01/11641 



h^yy^-izrmmVn-^^Wmmx^Jl (5:1, v/v) ^=fcD(2S)-^> 
z?)V** ; y * t er t - 7> n )V- (5R) -p< h 4^ J-)\>M □ >J > 
(183 mg, 923!) SiMttftil/Tf 

'H-NMR (CDClj) 6 : 1. 44 (s, 9 H), 1.87-1.99 (m, 4 H), 3.28-3.34 On, tot 
al 5 H, including s, 3 H, at 6 : 3.31), 3.49 (m, 1 H), 3.51-3.61 On, 1 
H), 3.96 (m, 2H), 4.52 (s, 2 H), 7.25-7.33 (m, 5 H). 
[IS 4] N-tert-7*h^v*;P#-;P-(5R)-p< h^f>^^;L-(2S)-h:DU> ? > 

N 

Boc 

(2S)-^>v;i/^+v^#;,M-tert-7>^>-^;i/^-;W(5R)-^ 
;HfD'Jv>(183 mg, 0.55.^(91) /—)V (10 ml) fcjgjgU 10X 

v^A-^St (40 mg, m 20jW <Dft&T\Z, 15 I^MftjitoK*>fb*ff 5. R 

^5*7Ai7nTh^7 7^-(ITHIIU n-'\+U->/ftatx^;U (2:1, v/v) 
SE^ «k D N- 1 e r t - 7* h ^ ;!/# - ; W (5R) - ^ h * v * 3^1/- (2 S) - fcf o U v > 
**y-JKH6 mg, 87*) £il6iHJtt*fcLT#fc. 

'H-NMR (CDC 1 3 ) 5 : 1.48 (s, 9 H), 1.87-2.01 (m, 4 H), 3.36 (s, 3 H), 3. 
38-3.39 (m, 1 H), 3.45-3.51 On, 1 H), 3.78-3. 99 (m, 3 H), 4.66-4.69 (m, 
1 H). 

[IS 5] 4-[(5R)-* h**s*7)i^(2S)-\Zuyi?-)V*h* 9 s]&tomat * 
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N-tert-7>^v^;^-;P-(5R)-^ S^3MI/-(2S)-tf □ U v>^^ /- 
)M950 mg, 3.87 mmol), y^ xXx;K648 mg, 

4.26 mmol) U 7x^7^X7^ > (1.22 g, 4.65 mmol) € THF (20 

ml) D1AD 0.14 ml, 5.79 mmol) £OaA. s lOmmtQimffiTZ. KfoWiZ 

,7A^7h^77^-ICTiiln-^>/B|i^ (6:1, v /v) 

D 4-[ N-tert-7>^v^Jl,fc;p-(5R)-y h^v^^;i / -(2S)-lfnUvx;M 

■ h^m^mm x^tmmi^ g ) £t#& 0 . 

±15, mm 0.62 g ) -^m^J-vy (15 ml) fcjg^u HJ7;&-nfE 
16 (15 ml) fcin*, M^7WfPfl8H*-rs^ EJ&i£KffiftmW*£;&n;LT7;P 

S*7A^D7h^77^l:T^L^nnjKM/^3';-;i/ .(20:1, v/v) 
»£D4-[(5R)-^ h^>-^5 1 ;i'-(2S)-liDU> 5 -;M h^->]^ft» 
;i/ I7f.^ (1.03 g, 95% 2 X© «feM^LTH/c 0 
'H-NMR (CDCI3) 0 : 1.49-2.01 (m, 5 H), 3.27-3.33 (m, 1 H), 3. 37-3.44 
(m, total 5 H, including s, 3 H, at <5 : 3.37), 3.53-3.59 (m, 1 H), 3.8 
7-4.00 (m, total 5 H, including s, 3 H, at 6 : 3.88), 6.09 (d, J = 8.8 
Hz, 2 H), 7.97 (d, J = 8.8 Hz, 2 H). 

[XM 6] 4-[N-tert-7>^v^;U^-;U-(5R)-^ h*>-*3^M2S)-t 0 P U 
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7,^)1 (1.03 g, 3.69 mmol) %*5>J-JWb U 7)V-*Ufflk (21ml, 20:1, 
v/v) tcjg#U Dy>)A-7Ht (0.50 g) fcjjn*, 10 2CJE<DzK£TTl B 

LT4-[ (5R)-* h3r'>;WM2S)-fc!PU5>x;M h^v] D^+h>*;i/ 

(1.15 g) 

±13, (1.15 g) t3^^1t>/^MW7jc (30 ml, 1:1, v/v) 

(0.81 g, 3.71 mmol) £2jttft, EJfcft&tt 

THIL, n-A+1f>/Sil^ (5:1, v/v) gf&hfcS 4- [N-tert-7> 

;i/#x;M5R)-* h^>*#;M2S)-ifPU^x;M h^vOi^p^-tfV^ 
;w^>m xxx;Ki.32 g, 93% 2 ig) i/t#fc. 

'H-NMR (CDClj) 5 : 1.46 (s, 9 H), 1.64-1.67 (m, 2 H), 1.80-1.98 (m, 6 
H), 2.10-2.34 (m, 5 H), 3.32-3.39 On, total 5 H, including s, 3 H, at 
6 : 3.35), 3.46-3.63 On, 3 H), 3.67 (s, 3 H), 3.91 (m, 2 H). 
[IS 7] h^>X-4-[N-tert-yh^v*JUfc;i'-(5R)-^ b*i/*3MM2 
SJ-tfDUvX^ h^i/] v^P^it>*;i/^*>^ *3Mt> xXfJl' Rtf 
[N-tert-^N + S/*^3j5-;k-(5R)-^ ->*3Ml/-(2S)-tfP U vX 
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4-[N-tert-^h^^Jl/^-;U-(5R)-^ h^^^-(2S)-hf D U y-JM h 
+->]y^A#>i)^>| (132g) 3.42 

(10 ml) iCiiU ^MJ^A^h^K (0.55 g, 10.2 mmol) SJp 

^ KfmGm&ommammrz. mm^m^zmu mzTizmm 
mm. ztuzmzmpt. mwtx^MzTmm. mft®z®m&m&c&, 
m&j-hvo&T'&m, MBLTizmmzg&LTUfcM&zmc. 

?k*$ J-)W^>^> (10 ml, 1:4, v/v) fC«U h u ^=p;p>-u;io?7y 
(2.0 M ^D-ymm, 680 Ml, 1.36 mmol) mm&WLZtS 

t>\z£i&T»zmmmw?z>. ^m^msrFizmm^bT^nmdk^^ 

l«x^ (7:1, v/v) N^>X-4-[N-tert-yh^^;^-;w(5 
R)-* h * v * =f)V- (2S) - bf d"J - ;m h^y]^DA^;H>i * 
3^ iXf^ (321 nig, &) ffifetM^iLWc 
'H-NMR (CDClj) (1,4-trans): 5:1.22-1.33 (i, 2 H), 1.41-1.51 On, total 
11 H, including s, 9 H, at 6 : 1.46), 1.87-2.07 (m, 8 H), 2.24-2.29 
On, 1 H), 3.17-3.63 (m, total 8 H, including s, 3 H, at 6 : 3.35), 3.66 
(s, 3 H) ,. 3.87-3.97 (m, 2 H). 

Ktf* >-^-4-[N-tert-7*h^>-^;[/^-;i/-(5R)-^ N*v-^Tp;|,-(2S)-fcf □ U 
»^^y]^DA^>AM>i XXt^ (349 mg, 26%) 

'H-NMR (CDClj) (1,4-cis): 5 : 1.43-1.52 (m, total 11 H, including s, 9 
H. at a : 1.46), 1.64-1.67 (m, 2 H), 1.79-1.97 (m, 8 H), 2.32-2. 36 (m, 
1 H) - 3-29-3. 52 (m, total 8 H, including s, 3 H, at <5 : 3. 35), 3.66 (s, 
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3 H), 3.88-3.94 On, 2 H). 

[IS 8] h^>7.-4-[(5R)-^ h*>-.*^;M2S)-tf D'J z?~)V* h + >']> 

h7>X-4-[N-tert-7*h^r">^;i/7^-;i/-(5R)-^ h^>-^;M2S)-tf □ U 
h=^>] *s{rw\*D->% IXf^ (321 mg, 0.83 

mmol) ^mt^U> (3 ml) fc»#U hV7)l*uffiM (3 ml) £Jpx., £ 

T746*&, «JETtC»«@5fetTh7>X-4-[(5R)-^ h=^>*^>>M2S)-lf D 
'Jv-J^ h*is]^9U^i$fr iXfJV (240 mg, 10 

0%) t bTf fc? . ' 

'H-NMR (CDC 1 3 ) 5 : 1.21-1.33 On, 2H), 1.41-1.50 (m, 2 H), 1.80-1.86 
On, 3 H), 1.99-2.09 (m, 5 H), 2.23-2.30 On, 1 H), 3.18-3.26 On, 1 H), 3. 
29-3.44 (m, total 8 H, including s, 3 H, at 6 : 3.36), 3.49-3.52 On, 1 
H), 3.66 (s, 3 H). 

[I® 9] h7>X-4-[l-[[5-^DD-2-7MD-4-[(l-^?;W3-i' >ku;u 
^;i/^-;i/)7$y]7x^;W7-fe5 1 ;H-(5R)-^ h3r$/*3S>M2S)-fcTDU$>:=. 



OMe 




Me 
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' Mm* 068 mg, 0.47 mmol), h y >*-4-[(5R)-* h*v*5^-(2S)-t°P 
'J^JMh^yl^OAW^M^ XXx;Kl33 rag, 0.47 

mmolK EDC HCl (134 mg, 0.70 mmol), HOBt (94 mg, 0.70 mmoOSJ^h U X 
^;1/75>(100 ill, 0.71 mmol) £ DMF (5 ml) if, MT20B#Mft#-r*. 

M± h U «ETK:»«E*SSr<5. *Sn*3Btt*->'J 

*ffl^«*7A^D7h^7-f-l:T#«L n-^f>/ffKi^ (i:i 
~4:5, v/v) «E» < k0h7>X-4-[l-[[5-^OD-2-7;i'tP-4-[(l^^H- 

< > H u;^;ufc;w r 5 /] 7x-;w 7W;W-(5R)-^ >^ v^^-(2S)- 
taU^W h*^]^D^>Aj^>i *5P;U xXx;M251mg, 
86%) ^fiWUtLWc. 

'H-NMR (CDC1 3 ) 5:1.14-^| v >, 2H), 1.40-1.53 (m, 2 H), 1.85-2.10 
(m, 8H), 2.23-2.32 (m, l..H)v 3. 20-3. 25 (m, 1 fl>. 3.39-3.84 (in, 12 H), 
3.87 (s, 3 H), 4.11-4.24 tm, 2 H), 7.30-7.42 (m, 4 H), 7.79 (s, 1 BO. 8. 
11-8.15 (m, 1 H), 8.28 (s, 1 H), 8.49 (dd, J = 1.5, 12.0 Hz, 1 H). 

MS (ESI) m/z 628.5 (M + +l). 

Um 10] h7>X-4-[l-[[5^DD-2-7MD-4-[(l-^ fW >FU 
)V#ZL)V) 7 5 J ] 7 x -J W 7 - (5R) h * ( 2S ) - fcf p y ^ 

OMe 

Me 
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h^>X-4-[l-[[5-^PD-2-7;!/^-P-4-[(l-^^-3-f > F lUl<<#;i/fc 
iW7$y]7x - - (5R) h + (2S) - tf □ U ->'~ ;i/ ;< F ^ 

v]v^7DA^1f >®£ xXx;K251 mg, 0.40 mniol) ^ THF 

(3 ml) KjgffiU 0.5 N NaOH (3.0 ml, 1.50 mmol) £}JQ;L, ^7ST15P#p B 1jf 

wtz, sm^^-i n hci ca^, #fimsji£MiBtijXo -f#e,nnfcm^^ 

(50:1 ~20:1, v/v) 1111^1 (160 mg, 65*) 

'H-NMR (DMS0-d 6 ) <5 : 1.14-1.40 (m, 4 H), 1.74-1.90 (m, 8 H), 2.06-2.17 
(m, 1 H), 3.16-3.55 (m, 8 H), 3.79-3.84 (m, 2 H), 3.88 (s, 3 H), 3.99-4. 
06 (m, 1 H), 4.18-4.25 (m, 1 H), 7.18-7.28 (m, 2 H), 7.40-7.43 (m, 1 H), 
7.55 (d, J = 8.1 Hz, 1 H), 7.66-7.69 (m, 1 H), 8.14 (d, J = 8. 1 Hz, 1 
H), 8.30 (s, 1 H), 9. 30 "fe 1 H), 12.02 (broad s, 1 H). 

MS (ESI) m/z 614 (MHl). v ^v 

Anal. Calcd for C 32 H 37 ClFN 3 0 6 ; :.'c, 62.59; H, 6.07; N, 6.84; F, 3.09; CI, 
5. 77. • 

Found: C, 62.43; H, 6.20; N, 6.59; F, 2.93; CI, 5.47. 
MffiM 16 5 

h^>^-4-[l-[[2-(5-7;U^D-2-p<^;i/7xr.;l/75y)-7-7;i/^D-6-^> 

VttWMTtf-M-m-* h+->y^;i/-(2S)-tfp>j f 

^P^1t>^;i/^>^ : 

[1*1 1] h^>7-4-[l-[[2-(5-7;i/^-P-2-^^;i'7x-;U75y)-7-7;i/ 
p -6-^ > VttV U ;U] 7±3-M ~ (5R) F *v ;* ^JW (2S) - tf P U v-JI/ 
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[2- (5~7>>k* n-2-^)ly x ~)VT * J ) -7-7;^ n-6-^ » / U )!/] 
» (123 mg, 0.39 mol), h^>X-4-[ (5R)-* h*v^5P;M2S)-h° □ U v 
=^^h*->]->irp^*>*;^>» *5F;p XX^;K110 mg, 0.39 mm 
ol), EDCHC1 (110 mg, 0.57 mol). HOBt (78 mg, 0. 58 mmoD&cktfh 'Jxf 
;i/75>(80 01, 0.57 mol) * DMF (5 ml) 4> v SaT20Wr|BfflWr*. 

^5*7A^D7h^7^-IIT»iU n-A+th>/^Mx^;i/ (1:1? v/v) 
»E$hkO ^^>^-4-[l-[[2-(5-7;^D-2-p<^;i/7x-;i/7$y)-7-7;^ 

□ -6-^>V^yu;W7t|^]-(5R)-^h^^^^-(2S)- l fDUvx;M 
h*'>]^P^U->*j^i x7^)K223 m g) 993!) ftgftfi 

'H-NMR (CDCI3) 6 : 1.20-1.33 (m, 2 H), 1.40-1.53 (m, 2 H), 1.86-2.11 
On, 8H), 2.23-2.27 (m, 1 fl>, 2.30 (s, 3 H), 3.19-3.28 (m, 1 H), 3.34-3. 
71 (m, total 10 H) , 3.83-3.97 (m, 2 H), 4.19-4.25 (m, 2 H), 6.72-6.76 
On, 1 H), 7.05-7.35 (m, 4 H), 8.04-8.07 (dd. J = 2.4, 10.7 Hz, 1 H). 

MS (ESI) m/z 586.4 (M + +l). 

[IS 2] H^>^-4-[l-[[2-(5-7;^D-2-^5 1 ;U7xx;P7$y)-7- 7 ; l/ 
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N 7 >7-4-[l-[[2-(5-7 )l-*U-l-*?-)V7 jl~)VT $ 7)7-7 ;M"0-6-^ 
>^-y-y>j;H7ir^]-(5R)-^ h+>-^^-(2S)-tf D U h*~>] 
y^OAW>*M>| *3Ml/ iXfJl- (223 mg, 0.38 mmol) £ THF (3 
• ml) 0.5 N NaOH (3.0 ml, 1.50 mmol) £2JP;L ^T15PtM# 

T3o ^«£)K-1 N HC1 »&x?;W3T&fcH-r<5. tttrjttMnA 

n-A^1f>/S^X^ ^5SI£ilbT&Jg& (169 mg, 7890 

'H-NMR (DMS0-d 6 ) <5 : 1.13-1.36 (m, 4 H), 1.75-1.94 (m, 8 H), 2.14 (m, 1 
H), 2.28 (s, 3 H), 3. 15-3^3 (m, 8 H),. 3.86-3.88 (m, 2 H), 3.90-4.02 

(m, 1 H) , 4.21-4.23 (m, l_ H) v .6. 86-6. 89 (m, 1 H), 7.02-7.04 (m, 1 H), 7. 

18-7.26 (m, 2 H), 7. 90-733 (m, 1 H). 
MS (ESI) m/z 572 (M*+l). 

Anal. Calcd for C 30 H3 5 F 2 N 3 0 6 : C, 63.04; H, 6.17; N, 7.35; F, 6.65. 
Found: C, 63.01; H, 6.35; N, 6.96; F, 6.28. 
M1fcM 16 6 

h^>7-4-[l-[[5-7Da-2-7;i/^P-4-[(l-^5 1 ;p-3-<>^7U;^;^- 
)V) 7 5 7 ] 7 x - ; VI TttM - (5R) -*b* is* ?)V- (2S) - fcf □ <J '7~;M h * 
s s] ~>7 □A^>AM>'i : 

[IS 1] h 7 >X-4-[l-[[5-^ □ □-2-7j|/tO-4-[(l-^5 1 jh3-^ >^/iJ 
;i/^;i/^-;W75 7]7x-;i/]7-fe^;U3-(5R)-^ h^>*^;M2S)-fcf □ U -J 
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[5-* p p-2-7;^ n-4- [ (i ^s-r >*v u - ;w 7 5 y ] 7 

(56 ing, 0. 15 mrnol). b?>XH-[ (5R)-Xh*~>*5P;M2S)-t:P 
'JviWh+yJ^DA^^iH^ x^;K60ng, 0.15 

mmol), EDC HC1 (45 ng, 0.23 nol). HOBt (32 nig, 0.24 moD^Ub Ux 
?^7$>(33 Ml, 0.24 mmol) £ DMF (3 ml) HgT2Bflim. £ 

*7A^OYh^7^fcliiU ^DU^M/^^;^ (40:1, v/v) 

SE^iO ^^>^-4-Ci-[[5^nn-2-7;^n-4-[(i-^5 1 ;i'-3-^>^Vu;i/ 
***=JW75-;]7i x;y 7%W] - (5R) h * ^ ( 2S ) - tf n u *>=. 

;Mh + v]^n^^>^ >M x^KlOlng. 100*) 

'H-NMR (CDClj) 5 : 1.21-1.32 (m, 2 H), 1.41-1.53 On, 2 H), 1.85-2.05 
On, 8H), 2.23-2.32 (m, 1 H), 3.20-3.25 (in, 1 H), 3.35-3.84 (m, 12 H), 
4.13-4.26 (in, total 5 H, including s, 3 H at d : 4.16), 7.31-7.39 On, 2 

H), 7.44-7.49 (m, 2 H), 8.39 (d, J = 8. 3 Hz, 1 H), 8.51 (d, J = 11.7 H 
z, 1 H), 9.49 (s, 1 H). 

[IS 2] H^>^-4-[l-[[5-^nn-2-7;U^-o-4-[(l-^^;u-3-<>^/U 
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OMe 




Me' 



h z> >7.-4-[l- [[5-7 □ d-2-7;M- D-4- [ (1-* >W 'J )\zts Jltf 
-^)75y]7x-JW7-fe:^;W-(5R)-^ b*~>y^;i/-(2S)-fc:a U 5?-;M h 
+v] v7n^1f>*;i/^>M JiX^JV (101 nig, 0. 16 mmol) £ T 

HF (2 ml) \Z®ML, 0.5 N NaOH (1.0 ml, 0.50 mmol) £iQ;L> ^T15B#^ 
MR?*, fcfoimyk-l N HC1 K&C ItMx^;WCT&!£tiT3. atBIg^ 

A/^^y-^ (40:1, v/v) »£i94iII#J (78 mg, 79%) ^^mm^JtVX 

'H-NMR (DMS0-d 6 ) 6 : 1.11-1^48 (m, 4 H), 1.74-2.01 (m, 8 H), 2.14-2.17 
(m, 1 H), 3.16-3.55 (m, 8 JO? ; 3. 80-3. 89 (m, 2 H), 3.97-4.07 (m, 1 H), 4. 
17-4.26 (m, total 4 H, including s, 3 H at <5 : 4.21), 7.34-7.38 (m, 1 
H), 7.45-7.48 (m, 1 H), 7.51-7.55 (m, 1 H), 7.81 (d, J = 8. 6 Hz, 1 H), 
8.03-8.07 (m, 1 H), 8.20 (d, J = 8.3 Hz, 1 H), 9.71 (s, 1 H), 12.06 (bro 
ad s, 1 H). 

MS (LC) m/z 614.8 (M + +l) , 613.6 (M + -l). 

Anal. Calcd for C 31 H 36 C1FN 4 0 6 : C, 60.53; H, 5.90; N, 9.11; F, 3.09; CI, 
5.76. 

Found: C, 60.56; H, 5.97; N, 8.71; F, 3.07; CI, 5.70. 

mmm 1 e i 

h^>7s-4- [1- [[2- (5-7MD-2-^^7i^7$;) - 
7-7;i/^P-6-^>y^/'j;i,] 7i?5P;i/| - (5S) -*h*v;*3MU 
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- (2S) -t!Dijy-Whf>] : s9u^ttyjj)\,#>m: 

CIS 1] F7>7-4- [1- [[ 2 - (5-WP-2-^^7xzJl, 

7$/) -7-7;^n-6-^>y**i/u;w - (5S) 

( 2S ) -k-Dijy-;M^y] ^D^> A ^^ * 




OH^)-»C0 2 Me 



[2- (5-7MD-2-^^7x-JP75;) - 7 -7)\,*u- 6 
>l/*-9-!/U;W W (228 mg, 0.71 mmol), h?>Z-4- [(5S) h 

^ X7r^ (186 nig, O^^mmol) EDC-HC1 (163 mg, 0.85 mmol) « 

DMF (10 ml) fc»*u ■ HOB r (26. 0 mg, 0.20 ■oOftJDA. ft*T18l»m 

#t<5. s*»*7kfca€f5B»x^K:Taw-r*. (3®), « 

(TLC) *«U«^D?^77-f-l:Ti«U ^*>/|»X^ 
(1/3) h*>*- 4 - [1- [[2- (5-7^D-2-^ 

7x-;u7$y) -7-7;^D- 6 -^>y^-y-yy;n - (5 

S) -*b*$>*T)],- (2S) -linU^-;Mh+v] ^p^*>*^ 

X^x;K331 mg, 87%) Sifi7^777tLt^, 
'H-NAIR (CDCI3), mixture of rotamars, 5 : 1.12-2.32 (series of m, 12 H), 
2.31 and 2.32 (s, total 3 H), 3.11-4.25 (series of m, 10 H), 3.30, 3.31 
and 3.39 (s, total 3 H), 3.63 and 3. 67 (s, . total 3 H), 6. 73-6. 78 On, 1 - 
H), 7.11-7.16 (m, 2 H), 7.23-7.27 Go, 2 H), 8.07-8.12 On, 1 H ). 
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MS (ESI) m/z 586 (M + +l). 
[XS 2] by>7,-4- [1- [[2- (5-7Mn-2-^^7x-Jl/ 

75/) -7-7;^o-6-^>y^u-\/'j;w - (5S) h 



F OMe 




h^>7,-4- [1- [[2- (5-7Mo-2-^^7x^75/) 
-7-7;^D-6-^>y^r-tJ-^U;i/] 7±^M ~ (5S) -/h^*^ 
;U- (2S) -tfn'J yrik^ P^it>^;i/^>^ X 

(313 mg, 0.53 motijk/WF/ /-)l> (1/1, 20 ml) (C«U 0.2 
5 N NaOH (12.8 ml, 3. 20. mmol) .^iP^, iSTlSftW^. WJ>m3k\ N 
HC1 fcatf, ^DD^M^^y-M^i (10/l){3Ttt£iiT^=. 
■tKSBI:*- h> U 7AT», MJETfcM^g^TSo #£tl3M£^U;^ 

5/1) 4111^ (288 nig, 94itO $ifi7^7 77iL« 0 

'H-NMR (CDC 1 3 ) , mixture of rotamars, 6 : 1.10-2.26 (series of m, 12 H), 
2.29 and 2.31 (s, total 3 H), 3.07-4.28 (series of m, 11 H), 2.29 and 
3.31 (s, total 3 H), 7.30-7.35 (m, 2 H), 6.76 (dt, J = 2.0, 8.0 Hz, 1 
H), 7.11-7.21 (series of m, 3 H), 7.11-7.21 (series of m, 3 H), 7.82 and 
7.90 (d, J = 6.4 Hz, total 1 H). 
MS (ESI) m/z 571 (M + +l) ; 

Anal. Calcd for C 30 H 35 F2N 3 0 6 : C, 63.04; H, 6.17; N, 7.35. 
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Found : C, 63.29; H, 6.32; N, 7.35. 
Mtfom 16 8 

Yy>7,-4- [1- [[5-^OD-2-7;M-n-4- [(1-^^-3- 

<>7Vu;w xm-M 7$;yx.-M 7t^] - (s.s) -/h*v 
(2S) -t°DU>?-;M h+~>] ->^D^-tJ->^;^>^ : 

[Xg 1] hy>X-4- [1- [[5-^PP-2-7;^P-4- [(1- 
S) -^h^^A- (2S) -t'Dijy-jWh^y] ^D^f>M 




Me 



[5-^DP-2-7Jl/'#P-4- [(1-/^-3-0^/.;^) 
tf-W 7$7 7x-;H (280 mg, 0.78 imol), b?>Z-4- [(5 
S) (2S) -tfPUv~;M h=^~>] y^n^f>M 

ts>M *?)V XX^;U (201 mg, 0.70 mmol) ^cfctXEDC-HCl (175 mg, 0.92 
mmol) .£ DMF (10 ml) * v HOBt (29.0 mg, 0.21 moDSJp^ fflTWIH 
«E#-f 5. EfcttS*fc&*f, B®X^H,fcTJ*ttrt-S. JStBflKS** (30), 

« (tlc) Sfflv»5^p-?h^77Y-l:T«8U ^-^>/«x^;P (1/5) 

»<fc«3 h^>X-4- [1- [[5-7nD-2-7MD-4- 

f;i/-3-o^/ij;w 7s;7x3] 7-fe?;i,] - ( 5S ) 

(2S) -tfnU>?x;Mh^v] ist/u^vyxmy 
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'H-NMR (CDClj), mixture of rotamars, 6 : 1.10-2.30 (series of m, 12 H), 
3.13-4.25 (series of m, 10 H), 3.33 and 3.37 (s, total 3 H), 3.61 and 

3.67 (s, total 3 H), 4.18 (s, 3 H), 7.33-7.37 (m, 1 H), 7.43-7.51 (m, 3 

H), 8.40 (d, J = 8.0 Hz , 1 H), 8. 50 and 8.53 (d, J = 12.0 Hz , total 1 

H), 9.50 (s, 1 H). 
MS (ESI) m/z 629 (M + +l). 

[Xm 2] h^>^-4- [1- [[5-^DD-2-7;i/^D-4- [(1- 

^^;u-3--f 75 / 7x-;i/| 7-k?)l] - (5 

S) -th^ri/^.H- (2S) -tfDiJy-JM h+y] y^D^>*j|/ 

v. 



OMe 




h?>7,-4- [1- [[5-^7DD-2-7;i/^0-4- 1(1-^^)1-3 
-<>^VU;i/) fi)lts-)i] 75/-7x-;H T^M - (5S) -^h* 
(2S) -tfD'J vX;,>M h^v] v^P^-tf- ^5=- 
;P X7«x;i/ (305 mg, 0.49 mmol) £ THF/p< ^ / -;!/ (1/1, 20 ml) fcjgfl? 
U 0.25 N NaOH (11.6 ml, 2.91 mmol) £}JQ;L ^ST'lSBSTOJtt o Sift 

1 nhci fcasr, ^Do*M/^^;-j^t (io/i)tTaai-r^ 0 

* ~> 'J * ^SJB V> 5 * 7 A 7 □ T h 7*7 7 ^ - TUSSL, 7 o p * ;P A/ 
r^y— ;i/ (15/1) mft£Qmm% (311 mg, 100 X) $:iSfe7 ; E;i/7 77 > ibT 
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li 



'H-NMR (CDCI3), mixture of rotamars, 6 : 1.10-2.35 (series of m, 12 H). 
3.14-4.26 (series of m, 12 H), 3.32 and 3.37 (s, total 3 H), 8.37-8.40 
Cm, 1 H), 8.49 and 8.52 (s, total 1 H), 9.50 (s, 1 H). 
MS (ESI) m/z 615 (M*+l) ; 

Anal. Calcd for C 31 H 36 C1FN 4 0 6 : C, 60.53; H, 5.90; N, 9.11. 
Found : C, 60.67; H, 6.07; N, 8.80. 
16 9 

h 7>X-4-[l-[[5-^7 □ D-2-7;M-D-4-[(l-^;iHW > H U M 
7 " /]71 7± - (3S) h * >- (2R) - tf P >J v - ;M h * v] v/7 □ 

[xm 1] N-^>^;i^s^;M^ 
~>^5P;!/-(3S)-^. h^~>tfP:U^>©^ 



OMe 
Q^OTBS 

2 



N-^ > ->*;Ufc;u- ( 2 R) -t er t -^J^J^ ^ y ij 

(3S)-tKD^>tfD>Jv> (2.60 g. 7.11 nol) &£tfmiKJ-hVVA, (0. 
34 g, 14.2 mmol) £ DMF (10 ml) 0T;T«#Tfc3Sfc;*^i, (0.53 ml, 
8.51 mmol) £Jd*, 6 fCf^M^T13B#TO^TS. Efcftfc* 

h^^^^-tCTSML, n--\^>/Mx^;i/ (6:1, v/v) 8t»j;o N -^> 
^**S^;Pfc;u- (2R) - 1 er t-^l^ ^>,> .j ^^s^,^) 
H*>-fcfDUv>(2.73 g, 100%) LT#&. 
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'H-NMR (CDCI3) 6 : 0.05 (s, 6 H) . 0.90 and 0.93 (each s, total 9 H), 2. 
02-2.08 (m, 2 H), 3.35-3.37 (each s, total 3 H), 3.41-3.64 (m, 3 H), 3.7 
5-3.98 (m, 3 H) , 5.08-5.27 (m, 2 H), 7.32-7.40 (m, 5 H). 

[xm 2] N-^>v;i/^v*;i/^^;w(3S)-^ h^^-(2R)-t:DU^>^^ 

OMe 

Q~ 0H 



N-^s y *?)Vtt v#)l/fc )]/- (2R) - ter l--??-)Vi?* U Jltt ~> / J-)V- 
(3S)-^ h^->t:D<J> ? > (2.73 g, 7.19 mmol) £ THF (15 ml) t»L, 0V 
rmW~f\Z^h^y^)V7>^0^ 7;^UF(TBAF) (1 M THF«> 1 
4.4 ml, 14.4 mmol) ^J0^ KfoW&Z £ t^ST18fl#p B TO$T3o 
«BE»f8U 1 N HCl^jD^ ?; -%pX^;KlTtt/:tlT5o 

§fflV^^7A^D7h^77^-fctiSU ^DD$M/^^;-Jl/ (20: 

1, v/v) ^^DN-^>v;i/^v^;i/fc;i,-(3S)-^ b^v-(2R)-tfDUv> 

(2.01 g , 10035) &m&mw®)tLTmco 

'H-NMR (CDCI3) 5 : 1.98 (m, 2 H), 3.34 (s, 3 H), 3.41-3.74 (m, 5 H), 3. 
88 and 4.01 (each m, total 1 H), 5.14 (s, 2 H), 7.30-7.36 (m, 5 H). 
MS (ESI) m/z 265. 9 (M + +l). 

3] 4-[(3S)-^ h*v-(2R)-b:DU F+y]|||l 



OMe 

H , _ 

COjjMe 
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N--s>v;i/^^v^;^-;u-(3S)-> S^v-( 2 R)-tfp u v>*$ j-ji 
(1.90 g, 7.16 mmol), 4-hHD+^,|fi X* 5MK1 . 20 g, 7.89 

fflinol) ^^>)j7i-^7^7^> (2.25 g, 8.58 mmol) £ THF (20 ml) 
<K DIAD (1.69 ml, 8.58 mmol) Sin A, Sj^^«*12l^|SIJlDJRBK!rrs o 
M^iiSC^b, «EETfc»jK*Si«r*. Si^y^^>^^§* 
5A^D?h^77^-l:T««U B-A**>/I»X^ (1:1, v/v) gSt^ 

iXfJ^ffc, (50 ml) \z®m 

U 10* A^^^A-m* (1.50 g) £flD;L 20 ^ra^ffiTgftWc^fcSfr^. 

(30:1, v/v) ^ck.D4-[(3S)-^h^v-(2R)-lfpUv-;Mh^i/]^ 
Mil l^fJMfog, 73* 2lg) ^fiMfetLT^fc. 

'H-NMR (CDClj) 6 : 1. 87-2.01% 2 H), 3.03-3.18 (m, 2 H), 3.35 (s, 3 
H), 3.43-3.47 (m, 1 H), 3?79-3.82 (m, 1 H), 3.89 (s, 3 H), 3.95-4.02 On, 

2 H), 6.91-6.93 (m, 2 H), 7.97-8. 00 (m, 2 H). 

ixm 4] 4-W-tert-:7h^>#;U3j5-;M3S)-j* h ^ >>- (2R) - 1! n U 5^- ;U 



OMe 

800 ^Axyte 



4-[(3S)-p<h^v-(2R)-eDUv-;Mh + vJ^m« xxx)l/ 
(1.39 g, 5.24 mmol) **$rj-)WmWl (22 ml, 10:1, v/v) AZ®MU Dy 
*7A/7;U^ (0.55 g) £2jn*. 10 ^JEE©7k*TT', 2Bfflttft*Sft£fr 
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mt. METIIglgSLT 4-[ (3S)-* h^v-(2R)-t°PU^-;M h*'>] 
v^P'vHj-^M^^ p<3Ml/ iXfJl/ (1.42 g) Zmtc. (1. 
42 gh v-tert-y^P (1.26 g, 5. 77 nimoO&J^DMAP (0. 

06 g, 0.49 mmol) ^Tizh-hUJU (20 ml) ^T20B#K»T5o SJfc 

yy^-izxmmv, n-^\^>/Wx^;i/ (4:1 -3:1, v/v) Wxt&^O 4- 
[N-tert-7>^v*;l/#-;W(3S)-^ h*v-(2R)-fc°P U *?~)V* Y^-iAi/Z 
nM t 1i->:fr;u#>BS xxx;Ki.67 g, 86% 2 IS) 

MS (ESI) m/z 372 (M + +l). 
IXU 5] h^>^-4-[(3S)-^ h^^-(2R)-t°P'J^-;i/^ h^S/] v^P-X 



OMe 



4-[N-tert-:/h^v#;i,fc;i/-(3S)-y h=^>-(2R)-tf P U h^v] 
v^7P-\^1j->^;^>^ xXT-;Kl.67g, 4.50 mmol) -fr^ZJ- 

;p (15 ml) \Z®mV, ^-hU^A^h^v-H (0.73 g, 13.5 mmol) £JD;L 24 

NU^ATr^M, MjETfcJg&S*. 2§&£^/-;l>/^>1i> (20 ml, I: 

4, v/v) fc&flpu hu^5 1 ;i/-> , ;;p> ? 7y^^> (2.0MA^« l.l 

0 ml, 1. 10 mmol) KfomSi&ZZ 6 lZ^X2mmmWt% a 
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y^~-\zxnm.h, D-A+^t>/iflIfj^ ai, v/v) ^^7>x-4-[ 

N-tert-yh^^;^-^- (3S)-* h*v-(2R)-t? o U vx;M h*z/] 
(60 mg) ^m.it^U> (3 mi) izteMU VV7Mufflk (3 ml) &Hq^ 

pp^Ai:«n„ mmmmm&mim. mxmti-hvv&'mm 

tfe, «ffiTfc»ag*bTh7>^-4-[(3S)-^ h*>-(2R)-t?DUvx;M h 
*S/]S/^D^U->*jp#>» XT^U (40 mg, 3XIg) 

'H-NMR (CDCl 3 ) 6 :l.2l-l.29 (m, 2 H), 1.42-1.52 (m, 2 H), l. 72-2.08 
(i, 6 fl>. 2.23-2.31 On, 1 H), 2. 99-3.02 (m, 2 H), 3.15-3.51 (in, total 8 
H, including s, 3 H, at 6^ 3.31), 3.64-3.66 (m, total 4 H, including 
s, 3 H, at 6 : 3. 66). .,,#< r 

Dig 6] H^>X-4-[l-[;[5^PD-2-7;^D-4-[(l-^5 1 ;i,-3-<>HU;U 



[5-7 □ d-2-7Wd-4-[(i-^;wh > K »J ^Mr;W7$y] 7x - 
;W»K (53 mg, 0. 15 mmol), b?>Z-4-[ (3S) h + z/~ (2R) - bf D 'J S^ziJU 
* h ^° ^>*J^>& J 5P;> . XX^U (40 . mg, 0. 1 5 mmol) , 
EDC HC1 (42 mg, 0.22 mmol), HOBt (30 mg, 0.22 mmol)&£^> UX3MU75 




Me 
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>(31 u\, 0.22 mmol) £ DMF (3 ml) ^ &&T*mWlWfct%. £J«£7K 
9un'fc)VA/*9;-)\, (60:1, v/v) gtt#J;9 S^>X- 

4- [l- [ [5-7 p u-i-yM p-4- [ (i ^;i/-3~f > h U ;i/*;i/5j?-;w 7 5 j ] 7 

x-;W7-fe5=-;W-(3S)-^ h^>-(2R)-t?DU:/-;M h^>] v7 n^l7-> 
tl)V^>m *^)V IXtJI/ (70 mg, 773!) LTttfeo 

'H-NMR (CDC1 3 ) 5 : 1.12-1.26 (m, 2 fl), 1.38-1.52 Go, 2 H), 1.94-2.07 
On, 5 H), 2.16-2.28 (m, 2 H), 3.17-3.24 On, 1 H), 3.33 (s, 3 H), 3.44-3. 
74 On, total 9 H, including s, 3 H, at 5 : 3. 62), 3.84-3.89 On, 1 H), 
4.17 (s, 3 H), 4.22-4.25 (m, 1 H), 7.31-7.49 (in, 4 H), 8.38 (d, J - 8. 1 
Hz, 1 H), 8.51 (d, 1 = 11.8 Hz, 1 H), 9.49 (s, 1 H). 

MS (ESI) m/z 614.8 (M + +l). '* 
[Xfl 7] >^>X-4-[l-L[5-^PO-2-7^^-D-4-[(l-^5 : -;W3-'l'>FU^ 

^;i/#-;i/)75y]7^-;k];|iz^;i/]-(3S)-^ h^~>-(2R)-t:aij~7-;M h 



h 7>x-4-[i-[[5-7 □n-2-7;u^-o-4-[(i-^^;w3-< > h u 

;i/)75/]7x-;W7ir?;i/]-(3S)-^ h*v-(2R)-tf o'J>?-;M h*S/h> 
7P^it>*;i/#>^ *?\n> IXtJP (70 mg, 0.11 mmol) £ THF (1.5 
ml) IC^U 0.25 N NaOH (1.4 ml, 0.35 mmol) ^T2B#OT^ 
£J«£7k-l N HC1 t/ffcBI§ B B H ^MEE«> tK«g», M/xffttL 

xmmm (57 mg, 8330 LT?#7c. 




Me 
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•H-NMR (CDC I,) 6 : 1.13-1.37 (m, 4 H), 1.85-2.18 On, 7 H), 3.15-3.84 
On, 11 H), 3.95-3. 96 and 4.11-4.14 (each m, total 1 H), 4.22 (s, 3 H), 

7.35-7. 39 (m, 1 H), 7.50-7.56 On, 2 H), 7.82 (d, J = 8. 6 Hz, 1 H), 8.07 

(d, J = 11.3 Hz, 1 H), 8.21 (d, J = 8.3 Hz, 1 H), 9.72 (s, 1 H), 12.1.0 
(broad s, 1 H). 

MS (LC) m/z 600.8 (M + +l), 599.4 (MM) ; 

Anal. Calcd for C 30 H 34 C1FN 4 0 6 : C, 59.95; H, 5.70; N, 9.32; F, 3.16; CI, 
5.90. 

Found: C, 59.71; H, 5.85; N, 8.89; F, 3.00; CI, 5.88. 

mmm 1 i o 

Cl- [2, 5-^DD-4- C(l 1H-3 — r> 

KU;kfr;i^-;W 75 7) 7x-^7tf;W -(4S)-* h*>— (2S)^- t'D 

[XS 1] H7>^-4-.-C#- C2, 5-^.Dn-4- Cd-jWU-l 
H-3-^>FU;^;^-;u)"-7iy) 7i^7tf^) - (4S) 
(2S) - tf o U =stf o;\*V>%)l#>n<D£m 



h?>*-4- CN- t e r t -^h+v-*;^-^- (4S) h*~>- (2S) 
-lfnUS>-;M h+->] ^^o^U->*;Pz|5>tt *^«, xxril' (100 
mg, 0.37 mnol) & DMF (2 ml) fc}g#U (2, 5-v^OP-4- ((1-^3=- 
1H-3—T y Y 75 7) 7x-JW j|$ O 4 0 mg, O. 37 m 

mol), HOB t (95 mg, 0.70 mmol), DMAP (MBS) *<ktf EDC-HC1 salt (107 m 



OMe 
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g, 0.56 mmol) ZMtl, Kfcm&WL&mffirCimffllgtWtZo KfoWiZ 1 M HC1 

^77^- (middle pressure Yamazen, i?nmfc)W>>/*& /—)V 10:0 ~ 9 
7:3, 20 ml/mi n, 0 50 mm X 150 mm) £T*MSbfc. ^XTWWfc^THF (4 m 
1) \Z®BL, 0.25 M NaOH (2.4 ml, 0.61 mmol) £2jil;L ^?&T18PfM*rf 
§o E£ft£MJETK:»jBIEg£kTftSttS8afclll HCI ZtoTLTmMilk 

u mtam^mmmi, mmmvxmm^} oso mg, 66so 

'H-NMR (DMS0-d 6 ) <5 : 1.10-1.40 (m, 4H), 1.80-2. 20 (m, 8H), 3.15-4.30 
On, 8H), 3.28 (s, 3H), 3.90 (s, 3H), 7.21 (t, J = 7. 5 Hz, 1H), 7.28 (t, 
J = 7.5 Hz, 1H), 7.50 (d, J = 15.2 Hz, 1H), 7.56 (d, J = 8. 3 Hz, 1H), 7. 
88 (d, J = 4.1 Hz, 1H), 8,15 (d, J = 8.0 Hz, 1H), 8.31 (s, 1H), 9. 39 (s, 

1H). ...V< u . 

MS (ESI) m/z 617 (Mil) 4 - 

Anal. Calcd for Cj^cT^O^O. 5H 2 0: C, 59.52; H, 5.80; N, 6.72. 
Found: C, 59.36; H, 5.72; N, 6.68. 

mmm n 1 

h^>X-4- Cl- [5 -^7DD-2-7Ma-4- C(3 -^>\/[dH7 
7TW)Vl3)Vtf=-)V) 75/) 7i-^7t?;W - (4S) M^>- (2S) - 

CHS l] h^>7>-4- Cl - C5-^DP-2-7;^D-4- C(3-^ 

>y[d]-rv^7VU;^;^-;w 75/] 7x-;P7-fe?;w -(4S)-*b 
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b7>*-4- (N- t e r t h*=/*m-)V- (4S) h*v-(2S) 
-t'DiJy-j^h^y) ^^p^^^^ X7 ._ ;l/ (100 

mg, 0.37 mmol) £ DMF (2 mDfC^U ( 3 -^>l/[dH yf7>/iJWM 
75/) 7x-j« (135 mg, 0.37 mmol), HOBt (95 mg, 0.70 mmo 
1), DMAP (MUM) EDC-HC1 salt (107 mg, 0.56 mmol) £an*_, 

i8R#raM^-r^. siss&i m hci »Kx?;pfcT3iHjaai-rs. tttts 

3, My>j*^Mffi^7A^D?h^7^ (middle pressure Y 
amazen, * □ □ *;UA/* 10:0 ~ 97:3, 20 ml/min, 050 mm X 150 
■H>fcT*«. »SftfcX*.£jp#£iHF (4 ml) fc»*U 0.25 M NaOH (2.4 
ml, 0.61 mmol) fcJpA, ikT18^fltm MJETtWg^ SfifttciM H 
CI £iJQ*T*§JMbU Wffi|gJ|£MEE», 7 Jc^ Mffij^bTlIjB^ (150 
mg, 67*) SifiH^tbtffc. 

'H-NMR (DMSO-d 6 ) 6 : 1.10-1.40 (m, 4H), 1.80-2.20 (m, 8H), 3.15-4.30 
(m, 8H), 3.28 (s, 3H), 7.51 (dd, J = 7.0 Hz, 1H), 7.66 (t, J = 7. 5 Hz, 1 
H), 7.73 (t, J = 7.5 Hz, 1H), 7.95 (dd, J = 6.0, 10.6 Hz, 1H), 8.38 (d, 
J = 8.1 Hz, 1H), 8.81 (d, J = 8.3 Hz, IB), 10.30. (s, 1H), 12.05 (s, 1H). 

MS (ESI) m/z 605 (M+l) + ; 

Anal. Calcd for C 29 H 3I C1FN 3 0 6 S-0. 5H 2 0: C, 56. 81 ; H, 5.26; N, 6.85. 
Found: C, 56.78; H, 5.15; N, 6.86 
1 7 1 
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(1- [5-^Dn-2-7;^D-4- C(3 -^>Vld]< V 
^yVVJlXJltf-Jl) 75 7) 7x-;U7-fe^W -(4S)-^ h^>-(2S)- 

[IS 1] by>X-4- (1- [5-^7PD-2-7Mo-4- C(3-^ 

>y[dHv^7yy;i/#;u#-ji,) 7$/) 7x-;u7-fe3MW -(4S)-*b 

*;>-(2S)-tfnU v7a^*1t>#;i^>^©"&$c 



OMe 




h^>7-4- [N-te-jr t -7 h^v#;i^-;i,- (4S) h+>-- (2S) 
-ifn'j^— ;m h**>] ^H0A^+f->*;^>^ i^fA (100 

rag, 0.37 mo I) § DMF (2 mi)£ik?U [ ( 3 -^>V[dM V^7W )Vts)V 
fc;K> 7S;]7x- ;H& (135 mg, 0.37 mmol), HOBt (95 mg, 0.70 mmo 
1), DMAP (MMX) £J;t£EDC-HCl salt (107 mg, 0.56 mmol) £#DtL 

xmrmw-t %o Kfornzi m hci ta^. ^x^KcTsiHiistB-r-s. mm 

Z>o ^y'J*^Mffll^A7A^D7 -(middle pressure Yam 

azen, 2 uufc)l&/*$ J—)l 10:0 ~ 97:3, 20 ml/min, <f> 50 mm X 150 m 
m)l:TiE #5>n7tX7x;H*^THF (4 ml) fcjg#U 0.25 M NaOH (2.4 m 
1, 0.61 mmol) £Jn;L Mmximm&&&, Ml£T\zmm%£. MtlMHCl 
£iP*.T*gilrffc;U WtBil§ H H B ^MJ±»> *»5ft, Mffi^LT^» (150 m 

g, 67« zmwftmtLTmco 

'H-NMR (DMS0-d 6 ) 6 : 1.10-1.40 (m, 4H), 1.80-2.20 (m, 8H), 3.15-4.30 
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On, SH), 3.28 (s, 3H), 7.51 (dd, J = 7.0 Hz, 1H), 7.66 (t, J = 7.5 Hz, 1 
H), 7.73 (t, J = 7.5 Hz, 1H), 7.95 (dd, J = 6.0, 10.6 Hz, 1H), 8.38 (d, 
J = 8.1 Hz, 1H), 8.81 (d, J = 8.3 Hz, 1H), 10.30 (s, 1H), 12.05 (s, 1H). 
MS (ESI) ib/z 605 (M+l) + ; 

Anal. Calcd for C 29 H 31 C1FN 3 0 6 S-0. 5H 2 0: C, 56. 81; H, 5.26; N, 6.85. 
Found: C, 56.78; H, 5.15; N, 6.86 
MMM 1 7 2 

h7>X-4-[l-[[5-^ P D-2-7;^o-4-(3-Y >?W)Vp)Vi£=.)V7-i /) 7 
x-;W7iz^W-(4S)-^;^p-(2S)-t°p'Ji?-;Pp< h^y]y^ D A^> 

Lxm l] i-(4-* h+'>^>s?;w-3-<>^/U;^;pji5>K xx 



3-<>^/UW^>l XZfJl^ (2.0 g, 11.4 ml) £ in DM 

F (20 ml) \zmmU i-*h*>><>i?)\, /7PUF (1.7 ml, 12.5 mmol) & 
±i;R»*U^A (2.35 g, 17.0 mmol) SJq*., 80 o C7rl5B#M#t--5o £j£ 
*£ftiPU 7K (50 ml) fca^ »X5P;U (200 ml) fcTftaj-TS. &tt}&£ 
ffiftftifiTfc (2 x ioo ml)&?#, ***»T^->»>AT?<I£*SIMET»C*» 

-\^>-Mx^ (4:1) »^«kt)l-(4->h*'>^>s?;i,)-3 H » > ^/ U; i / 

.^t.^^Jll: 838 mg, .15» JfeJ»ffl|||«i^u 
T, *5j:tf2-(4-;* (#SttW#, 500 mg, i 5 %> 
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'H-NMR (CDC 1 3 ) <5 : 3.76 (s, 3 H), 4.05 (s, 3 H), 5.64 (s, 2 H), 6.82 
(d, J = 8.5 Hz, .2 H), 7.20 (d, J = 8. 5 Hz, 2 H), 7.30 (dd, J = 8.1, 4.2 
Hz, 1 H), 7.36-7.37 (m, 2 H), 8.23 (dd, J = 8.1, 1.0 Hz, 1 H). 

MS (ESI) m/z 297 (M*+l). 
[1*1 2] l-(4-;* h*v^>>MW-3-r >yVV)l<jVV$>M(D-£}$, 

C0 2 H 
I 

PMB 

l-(4-^h + y^>y;|/)-3-^>^/iJMJ^>i X7;x/M830 
mg, 2.80 mmo!) £ THF (22mil) iZ^MV, 0.25 N NaOH (22 ml, 5.60 mmol) 

^jn^> m.^v\mmmw^k 9 Kfom*\ nhci (50 mo \z&%\ zuu* 

;i/A (2 x 100 mI)(CT^J±i%. iffit^M^^y^ATM^ 

T3£T*ftlA3o *JTmiSJIMJEM> 12TOMEE^iibTl-(4-^ h^v^> 
^)V)-Z-^yy^^)VtS)V^ym (630 mg, 80%) ^Hfe7^7 7 7;<i:LT# 

fee 

'H-NMR (DMS0-d 6 ) a : 3.70 (s, 3 H), 5.69 (s, 2 H), 6.88 (d, J = 8. 8 Hz, 

2 H), 7.26 (d, J = 8.8 Hz, 2 H), 7.29-7.32 (m, 1 H), 7.43-7.48 (m, 1 

H), 7.84 (d, J = 8.6 Hz, 1 H), 8.08 (d, J = 8. 6 Hz, 1 H), 13.06 (br s, 1 
H). 

MS (ESI) m/z 283 (M + +l). 
[JM 3] [5-^DD-2-7MD-4-[l-(4-/ h + y^>yJW-3-f >^/iJ JV 
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h*^>^;W-S-f>^yu;P*;P#>« (630 mg, 2.23 mmol) ft 
Wc^Vy (10 ml) ML, Minify * (292 M l, 3.53 mmol) *«fc 

dmf a mzm^ astt^-fcftssTwrrs.'asttftiteTfcji 

&£®£LT^£ft5®£fti&fc*^U> (20 Bl)^j&«U [4-7$y-5-/7 D 
P-2-7MD7x-;WS| x^;P x*7;P (517 mg, 2.23 mmol) 
h>Jx^;i/75> (621 #1, 4.46 mmol) ftJn>L ^«^ftl5B#»|*M^ 
T£o £j£»£?&3JU 7X (50 mDftiD*., ^ PD^;i/A(200 ml) JcxSteajT 
*. ttW«*#S7K«0»T^^^AT?«jft», «BETlcJS«Eft«3cf 6. Mft 

^ (4:1) dft^J^D [5-^.qp-2- T V;P^n-4-[l-(4-^ h*v-^>v;P)-3-< > 

^/'j;^;ufc;P75/]>xx;H^ x^ xxx;K88i mg) so*) ft 

'H-NMR (CDCI3) (5 : 1.27 (t. J = 7. 1 Hz, 3 H), 3.62 (s, 2 H), 3.77 (s, 3 
H), 4.19 (q, J = 7.1 H, 2 H), 5.59 (s, 2 H), 6.85 (d, J = 8. 8 Hz, 2 H), 
7.22 (d, J = 8.8 Hz, 2 H), 7.24-7. 42 (m, 4 H), 8.39 (d, J = 8. 1 Hz, 1 
H), 8.54 (d, J =11.7 Hz, 1 H), 9.56 (s, 1 H). 
MS (ESI) m/z 496 (WH). 

[IS 4] [5-^np-2-7;^D-4-(3-r>^VU;^;i/fc;i/75/)7 X x 
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H 



7-V—)l> (288 ill, 2.66 mmol), h'j7MDff| (10 ml), ££#[5- 
^nn-2-7;i/tn-4-[i-(4-^ h+v-^>v;W-3-f >^VUJ^j^-jV75 

/]7x-;W»K X^;U X7x;l/ (880 mg, 1.77 mo 1) 1 5^M 

ftJ&jggStf 5. £«£i$£P^ METCfflSi. ^^ns^zifCTK (50 ml) 

kT[5-£ D D-2-7;^n-4- (3— f >^v u ~;P7 5 J ) 

7i-;w»s x^ x7x;p (531 mg, sow &m&%sgk&mmtVTn 

* 

1* u 

o 

'H-NMR (DMS0-d 6 ) 6 : 1.2Mt, J = 7. 1 Hz, 3 H), 3.75 (s, 2 H), 4.12 (q, 
J = 7.1 Hz, 2 H), 7.34 (,t,§ r = 7.8 Hz, 1 H), 7.49 (dt, J = 8.1, 1.0 Hz, 

1 H), 7.63 (d, J = 7.8 Hz/ 1 .H), 7.71 (d, J = 8.1 Hz, 1 H), 8.16 (d, J 

= 11.5 Hz, 1 H), 8.21 (df ; J = 8.1 Hz, 1 H), 9.79 (s, 1 H). 
MS (ESI) m/z 376 (M + +l). 

[Xn 5] [5-7 □ D-2-7 M 0-4- (3-< U J^;^ " jl/7 5 7 ) 7 




[5-£ □0-2-7;^P-4-(3-< >?WM)Vi£—)},75. ;)7i^]SI 
X3MU I7f^ (531 mg, 1.41 nnol) (50 ml) \Z®ML. 0.2 
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5 N NaOH (12 ml, 3 nunol) £#0*, MUT'im Rj&mZl N HC1 
2-7J^D-4-(H U JWJ^-J1,7$ ;) 7x-MS| (480 Dig, 98%) 

'H-NMR (DMSO-de) 5 : 3. 63 (s, 2 H), 7.34 (t, J = 7.6 Hz, 1 H), 7.49 (t, 
J = 7.6 Hz, 1 H), 7.62 (m, 1 H), 7.72 (d, J = 8.3 Hz, l.H), 8.13 (d, J 
= 11.2 Hz, 1 H), 8.21 (d, J = 8.1 Hz, 1 H), 9.79 (s, 1 H), 13.96 (br s, 

i h): 

ixm 6] h7>X-4-[l-[[5-^Da-2-7KD-4-(3-<>^/iJMM- 
;i/7$y)7x-;i/]7ir^;W-(4S)-7;wto-(2S)-ifnu^-;Mh^v]^ 




[5-7 □D-2-y;^o-4-(3-r >^i/yjk*7;M^;i/rs ;) 7ia]il 

(300 mg, 0.863 mmol) V 7 >^-4-[(4S)-7;^D-(2S)-b°P U *J~)\, 

*Y*r s sYs2U'\tt>'h)\>'#>m x*r-;P 3fe»«fy210[lS3]T 

&/£L£<ffc£t/) (224 mg, 0.863 mmol) ft DMF (10 ml)\Z»MU EDC HC1 (2 
48 mg, 1.29 mmol), HOBt J; tfDMAP (HmM) £3JD;L> wE^imm 

K^mzmm^jv (200 m) (200 mDsjnA*. wx^ 

^flSffiftfttfoK (2 X 100 nl)«s^. i«7^^y^AT« t ffiE. 
TlC*ttftS*-r*. i^y 'J D7 h^77>f -let 

*«U ?DO*;UA-**/-^ (20:1) gf#ek 0> 7>X.-4-.[l-[[5-^ □ □-- 
2-7;^P-4-(3-r>^/U^7J^^-^75y)7xX;i,]7-fe^]-(4S)-7 
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(223 nig, 443!) LT^fco 

'H-NMR (DMS0-d 6 ) 6 : 1.20-1.35 (m, 2 H), 1.36-1.54 (m, 2 H), 1.96-2.12 
(m, 4 H), 2.20-2.58 (m, 3 H), 3. 24-4. 12' (series of m, 10 H), 4.36 and 4. 
47 (m, each, total 1 H, due to double bond character of the C(0)-N bond 
in amide), 5.25 and 5.38 (m, each, total 1 H, due to double bond charact 
er of the C(0)-N bond in amide), 7.26 (m, 1 H), 7.36-7.40 (m, 1 H), 7.4 
7-7.49 (m, 1 H), 8.20 (t, J = 13.4 Hz, 1 H), 8.33 (d, J = 8. 1 Hz, 1 H), 
9.50 (d, J = 8.1 Hz, 1 H), 11.7 (s, 1 H). 

MS (ESI) ni/z 589 (M + +l).. 
[IS- 7] h 7 >X-4-[l-[ [5-^7 D □-2-7^tD-4-(3--f >^/U ;^)^r 
^75;)7x ~)V\ 7±^M - (4S) -7)1* P - (2S) - if. P U i?-)l> * 



h 7 >7n-4-[1-[[5-^ D U-2-7)PtP-4-(3-f >^VJ;^;Ufc;U75 /) 
7 x - M - (4S) - 7 P - (2S) - M P U V ~ )\, ^ h + y]yi?D^-tr 

>tl)Vts>m iXfJl' (223 mg, 0.379 mmol) £ THF (5 ml) 

U 0.25 N NaOH (4 ml, 1 mmol) £Jox., MU-ZimmmWTZo £«£1 
N HC1 (100ml)^?£^\ 7UU*)\,&-*?/-)\,M£>m (5:1, 2 X 100 ml) 

2±-*5>;-)V (10:1 ~ 5:1) M^D^S^ (125 mg, 57%) ZM&T^Efry 
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'H-NMR (DMSO-d 6 ) 6 : 1.17-1.38 (m, 4 H), 1.86-2.23 (series of m, 7 H), 
- 3.17-4.37 (series of m, 8 H), 5.26-5.49 (m, 1 H), 7.34 (t, J = 7. 6 Hz, 1 
H), 7.48-7.53 (m, 2 H), 7.72 (d, J = 8.3 Hz, 1 H), 8.12 (dd, J = 11.5, 
4.9 Hz, 1 H), 8.22 (d, J = 8. 3 Hz, 1 H), 9.79 (s, 1 H), 13.90 (br s, l 
H). 

MS (ESI) m/z 575 (M f +1) ; 

Anal. Calcd for C 28 H 29 C1F 2 N 4 0 5 : C, 58.49; H, 5.08; N, 9.74. 
Found: C, 58.32; H, 5.28; N, 9.22. 
17 3 

hy>7,~4- [1- [[5-^DO-2-7;i/^"D-4- [( 1 -*3Ml/- 3 - 

<>KU;kfr;M?-;w 757] 7xrjn jir^W - (5R) — rvVntf 

)V- (2S) -t°nUvx;k*h*x] ~>*PM^>#;M*>K: 

ixm 1] (2S) -'[^jtert-^^M^JW 757-6- 



o 




Boc 



1 - ( t e r t -yh^v^;i,7f?-;u) -L-hfn^;i/^5>^ . 
I*tv>I/ (8.02 g, 25.1 mfflol) £ THF (60 ml) -7 8*CT^TC -f V 
^□l^Vdf*^* y n5H (2.0Mi- fj ^, 15>0ll) 3o.o mmol) 

ME.T\z®mzmm&, mi^MzTftmz. m^m^ma-mm^, m 
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X^;U (6 : 1, v/v) B?t#<fc9 (2S) - [(ter t-^h^^-JW 

7^y-6-^^;i/-5-^v] ^7?>m ^>v;i/ i^tA (1.79 g, 

20%) £8mfiJfttt4&£LTft&. 

'H-NMR (CDCI3) 5 : 1.05 (d, J = 7.0 Hz, 6 H), 1.43 (s, 9 H), 1.92 (m, 1 
H), 2.10 (n, 1 H), 2.42-2.58 (m, 3 H), 4.31 (m, 1 H), 5.09 (m, 1 H), 5. 
13 and 5.20 (AB q, J = 12.2 Hz, 2 H), 7.35 (m, 5 H). 

MS (ESI) m/z 364 (M + +l). 
[xll 2] (5 S) -^>vn^i/^;i/^-^-2--ryyDtf;i/- l -fcfo 



CI C0 2 Bn < 

(2S) - [(ter t -y'b^yti)V^-)V) 72- / - 6 5 -;t 
=*V] A7°^>M ^>v)V IXrJl' (3.83 g, 10.5 mmol) \Z 4. 0 N HC1 

(>»^^>*«e, 6 mi) ztiaz, g.UT?mmMW?% a Rj&%L%mj£T\zmm 

g£LT (5S) -1>Vn*i/j])[,tf-)],-2-'( V~JuM)\,- 1-tfnU v 

>*Ktt (3.05 g, 100 X) SWfiitttttttbTfcfc. 
'H-NMR (CDClj) 6 : 1.35 (d, J = 7. 2 Hz, 6 H), 3.48 (m, 1 H), 2.72 (m, 1 
H), 2.42-2.58 On, 3 H), 3.56 (m, 1 H), 5.21 and 5.25 (AB q, J = 7.7 Hz, 
2 H), 7.33-7.41 (m, 5 H). 

[IS 3] 1- (ter t--rh*i/t>)V-#-)V) - (5R) -^VZ?U\Z)\,- 
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C0 2 H 



( 5 S) -1>i?U**s%)\,tf-)[,- 2 f y yo 1 - tfpij 5?>Hfflft 
% (3.05 g, 10.5 mraol) £x^/-;W (20 ml) fcSfl&U 10% KyWA-R 
m (750 rag) £Jd*.» M#JBETi8«FlHi*ja**fl:*ff 5. £j»£3$k:TM 

U;i/-7jc (1:1, v/v, 50 nl)IC«F#U v-tert-y^l/ (2.29 
g, 10.5 mmol) & h »J I^JV75 > (2.93 ml, 21.0 mmol) *jbn*.,'&fi 

T2B#F BJ jt#T§ 0 >kj»£mj£tk«£mu nmz I N HCl Sim*, B 

Kx^fcTttffiT*. ttffl&£&?n&ii*i$feiiK »7fcflffl|T^5/^AT?ft* 

-f-KlTltaLn-^+U-V/Bfix^;!/ (1:1, v/v) (ter t-7 

- ( 5 R) — f yyatf^-L-yoy > (2.i8g, 81*) 

'H-NMR (CDC 1 3 ) 6 : 0.91 On, 6 H), 1.48 (s, 9 H), 1.80-1.86 (m, 2 H), 1. 
95-2.35 (series of m, total 4 H), 3.73 (m, 1 H) , 4.34 (br s, 1 H). 

MS (ESI) B/V 258 (MM-1). 
[IS 4] 1- (tert-yh^>M« - (5R) f y 7°p tf;p 
- (2S) -tfDUvx;M^y-;p©^ 
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l- (ter t-^h+->^-;W - (5R) — f 77°Dt:;!/-L-7nu 
> (2.18 g, 8.48 mmol) £ THF (40 ml) iCjg^U #7>- v^^TJl^f 
H (1.70 ml, 17.0 mmol) fcin*., 6(TCT2lli| |Hlft#f S^tCCTTK^iD 
«BETfcilrtMfc£. MK: 1 N'HCl £Sn*., Bfc^jWCTJfttBT&o ft 

3 . v U £ %m ^ 3 * 7 A 7 □ V h ify 7 - CTlMft U-^+J- > 

/Mx^ (3:1* v/v) ffifr^V 1- (tert-y^y*M-JW - 
(5R) — rV7°Dhf;U- (2S) - tfP'J^x;M^7-;i/ (530 mg, 96*) 

'H-NMR (CDClj) <5 :0.86 (d, J - 6. 8 Hz, 3 H),. 0.92 (d, J = 6.8 Hz, 3 
H), 1. 47 (s, 9 H), 1.65 and 1.67 (s, total, 1 H), 1.74 (m, 3 H) ,^1. 99 

(m, 1 H), 3.52 (t, J = 9.-6;Hz, 1 H), 3.66 (m, 2 H), 4.00 (m, 1 H), 5.06 

• t 

(m, 1 H) . ...S^ 

MS (ESI) m/z 244 (MHl),/"-'V 

[I*§ 5] 4- [1- (ftrt-^K+yM#-JW - (5R) — fV7° 

Ptf;u- (2S) -eD'Jv-)Mh+y] £&#B£ X7:r;KD£j& 




CO,Me 



1- (ter t-^h^yMfcJW - (5R) f 77*0 tf;i/- (2S) 
-tfDU^x;l/p<7y-;P (1.90 g, 7.81 mmol), h 'J 7 ^-)V7*X 7^f > 
(2.46 ml, 9.38 mmol)&J;UC 4-hFD^y^,lf| iXfil' (1.19 

g, 7.82 mmol) £ THF (30 ml)^, DIAD (1.85 ml, 9.39 mmol) ZjMTtZ. ffi 

698 

BNSDOCID: <WO_02053534A I J_> 



WO 02/053534 



PCT/JP01/1J64I 



% e> n 3 mm* -> u * ^>£;b ^ o * ^ a ? □ t k ^ ^ 7 ^ - tc-ot g? u n- a 

^rD->mm^JU (4:1, v/v) »»«fc 0 4- [1- (ter t-^h^>*;P 
#-;W - (5R) — ryyotr;!/- (2S) -t°D'jy-;M^>] 
IS (2.97 g, 100 » «ftfi»ft#/£LTf#£. 

'H-NMR (CDC 1 3 ) 6 : 0.86 and 0.90 (d, J = 6. 8 Hz, total 6 H, due to doub 
le bond character of C(0)-N bond in amide), 1.26-1.44 On, 1 H), 1.47 (s, 

9 H), 1.79 On, 2 H), 1.98 (m, 3 H), 3.63 (in, 1 H), 3.88 (s, 3 H), 4.16 
On, 1 H), 4.23 On, 1 H), 6.94 (d, J = 8.8 Hz, 2 H), 7.97 (d, J = 8.8 Hz, 

2 H). . 

MS (ESI) m/z 378 (M + +l). 
[xm 6] 4- [l- (tert-^^>Wr;W - (5R) -^y^ 
ptf;u- (2S) -tnuy^wh^y] ^u^iy>tiM>m 



Boc V 0 -Q_ C o 2 Me 

4- [1- (tert-^h^>AK-;W - ( 5 R). — -f V 7°n fcfjl/— 
(2S) -k'Oijy-iWh^y] MM XXt-;!/ (2.97 g, 7.8 

1 mmol) S:Mb^5 1 l/> (15 ml) ti«L > hU7;^D» (3.5 ml) Sin 

f#3„ Z.ft*JL$ (35 ml) fc»*U Dy>)A-7;^t (1.40 g) 
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h-hU;i/-7j< (1:1, v/v, 40 nDKlJgFj&U ^-lert-f^JV 
h (1.23 g, 5.63 mmol) &<fctf h U X^7^ > (786 wl, 5.64 mmol) £Jp 
tST2flfF«1-5. ««MET»»MISU dftJCl N HCl £ 

MEET\zmm&£LT4- [ 1 - (t e r t-7V**sl3)V-#~ 
M - (5R) TV7°Dt!;l/- (2 S) -tfDU y-JM h^Fv] v^D-v^ 

iXf^ (^•fetfttfetl, 2.18g, 100 X) 

£z$ h ? >x-m&fao)u^!$ mi : i, i n-mRx^ h^Ar-mmtLxn 

'H-NMR (CDC1 3 ) 6 : 0.81 and 0.88 (d, J = 6. 8 Hz, total 6 H, due to dou 
ble bond character of C(0)-N bond in amide), 1.45 (s, 9 H), 1.47-1.74 (s 
eries of m, total 4 H), 1.79-1.92 (series of m, total 6 H), 2.04 %, 3 
H), 2.34 (m, 1 H), 3.23 (m, r 1 H), 3.47 (m, 1 H), 3.56 (m, 2 H), 3.67 (s, 
3 H), 3.91 (m, 1 H). 

[IS 7] h^>^-4- CC5.R) — rvyptf;i/- (2S) -tfnUvn^ 



4- [1- (tert-y^y^-JW - (5R) -<iVzfu\Z)V- 
(2S) -tfn>Jv-;M v^n-\=lrit>^;i,#>^ ^ ixf 

;p (2.18g, 5.54 mmol) &£Z$-}~ h U ^A;* h^S> H (914 mg, 16.9 mmol) £ 

(50 mo immummwi-r&o K^m^m^a^m, meet 
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fro Z.tl&'OifXiO ml) &&Zf*?/-j\, (10 ml)K:«FA¥U 2 M h U^5=- 
frlsVfrVTVXfXD^ttymm (1.4 ml, 2.8 nnol) £»D;L, MT2I$ 
RHR»"r*. EJ&ttfclHi (500 fi\, 0. 30 mmol) SinAfcft, «ffiTfc»»S 

>/mk^)\> (6 : 1) *^J;Oifeitfitttt»(740 ng)©h7>^Sttft§# 

fco z.n^Wc^j-vy (i2mi) fc»#u hU7;k*-Dfftae (3mi)£2ra7L 

*£Jn*.T*ft&, ^Dp^^-^^y-^ (5:1/ v/v)fcTJfttH-r5. fflttift 
^>7-4- [(5R) —ryyotf^- (2S) -tfD'Jy-JMh+y] 

^□^if>^;^>^ *^jv ixf^ (567 rag, 35%) &®m&mkmt 

'H-NMR (CDClj) a : 0. 97 = 6.4 Hz, 3 H) , 1.11 (d, J = 6.4 Hz, 3 

H), 1.25 On, 2H), 1.47- (m/ -2 .H) , 1.72 (m, 1 H), 1.81 (m, 1 H) , 1.89-2.1 
1 (series of m, total 7 H> : , 2.26 (tt, J = 11.6, 3. 6 Hz, 1 H), 3.17 On, 1 
H), 3.33 (tt, J = 10.4, 3.6 Hz, 1 H), 3.64 (m, 1 H), 3.66 (s, 3 H), 3.7. 
6 On, 2 H). 

MS (ESI) m/z 284 (M + +l). 
[Ill 8] b?>X 4- [1- [[5-?DD-2-7;M-n-4- [(l- 

— r>K'j;^;i/fc;w 7^/1 7x-;u] r-t^w - (5R) 
— r77Ph°;i/- (2S) -tn>Jy-;Mh^>] ^n^-y->^;^>ft 
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[5-£on-2 - y)i*u-4- [(i -*3MP-3 — rxFUJi/^ufc 

;p) 757] 7x-Jl/] « (171 mg, 0.54 mmol) fcitf h^>^-4- 
[(5R) -<V7°Dt°^- (2S) -t?PU^-;M h3r>0 ->^D^\^> 
*3=-;i/ I^fil/ (152 mg, 0.54 mmol) $ DMF (5 ml) 4», EDC 
HC1 (151 mg, 0.81 mmol), HOBt (2.5 mg, 0.02 mmoI)&i£K DMAP (2.5 mg, 0. 
02mmol)S:*0^, ^TMP^TOrf £o K!tm\Z?ii^^ ffl&X^MZXtto 

U ^ □ □ zIn.;!/ A-^< ^ / -;|' : - < (40 : 1 , v/v) fltt#£ O h ^ >7, 4 - [ 1 - 

[[5-^dd-2-7Mo 1 4- [d-^^;i/-3 — r>Fu;i/*;^n 

;W 7'$/] 7x~JW 7%^] - (5R) — (V7°n¥)l- (2S) -tfp 
'J^Wh^y] y^D^tf>i?J^>l X-Xt-JV (159 mg, 5 

OX) »3t&«'^£bTt#fco 
IR (ATR) v 2945, 1730, 1637, 1514, 1400 cm"'; 

'H-NMR (CDC1 3 ) 6 : 0. 73 and 0.87 (d, J = 6. 8 Hz, total 3 H, due to doub 
le bond character of C(0)-N bond in amide), 0.81 and 0.94 (d, J = 6. 8 H 
z, total 3 H, due to double bond character of C(0)-N bond in amide), 1.1 
9 (m, 2 H), 1.39 (m, 2 H), 1.64 (m, 1 H), 1.84-2. 00 (series of m, total 
6 H), 1.96 (s, 3 H), 2.21 (m, 1 H), 2.28 (m, 1 H), 3.16 (m, 1 H), 3.34 
(m, 2 H), 3.45 (m, 1 H), 3.58 (s, 3 H), 3.71 (m, 1 H), 3.96 (m, 1 H), 4. 
08 (m, 2 H), 7.25 (m, 2 H), 7.30 (m, 2 H) , 7.69 (m, 1 H), 8.05 (dd, J = 
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6.0, 2.8 Hz, 1 H), 8.18 (s, 1 H), 8.39 and 8.41 (d, J = 12. 0 Hz, total 1 
H, due to double bond character of C(0)-N bond in amide). 
MS (ESI) m/z 626 (M + H) ; 

Anal. Calcd for C 34 H 4I C1FN 3 0 5 0.75 H,0: C, 63.84; H, 6.70; N, 6.57. 
Found: C, 63.66; H, 6.59; N, 6.54. 
tXW. 9] hy>X-4- [1- [[5-^OD-2 -7)l>*a-4- [(l- 

^^;w-3-i->Ku;i/*;^-;i,) 75/] 7x-;i/| 7W;H - ( 5 r) 

— rj7°u\i)V- (2S) -h!nUy-JMh+y] □M^->2UM^>gt 




h^>7 4- [1- [[5-^od-2-7J1/^-d-4- [(1-/3^-3 
— f>HUJW*JP#-;W 75/] 7x~;H 7il3\>W - (5R) -^V7'd 
tVU- (2S) -t°DUv-;Mh + v] v^D^-tr>#;M^>gg 
X-Xy-)V (100 mg, 0.16 Dimol) £ THF (2 ml) &J;DO<^y--;i, (1 mlWcjg 
«¥U 0.25 N NaOH (2 mD^JoA, ^&T'2l$F B m%MT3 0 
&£PU «IETK:i&&£»$tLfc^ l N HCl£i0;tT®?ttfc-r£ o tfrtB^I^ 
«JES£&LT«fi& (81 mg, 83*) LTt# 

IR (ATR) v 2937, 1724, 1620, 1514, 1402 cm" 1 ; 

'H-NMR (DMS0-d 6 ) <5 : 0.75 and 0.90 (d, J = 6. 4 Hz, total . 3 H, due to do 
uble bond character of C(0)-N bond in amide), 0.80 and 0.96 (d, J = 6.4 
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Hz, total 3 H, due to double bond character of C(0)-N bond in amide), 1. 
13-1.23 (m, 3 H), 1.33 On, 2 H), 1.71 (m, 2 H), 1.S8 On, 4 H), 1.98 (in, 
2 H), 2.11 (m, 1 H), 2.21 (m, 1 H), 3.21 (m, 3 H), 3.72 (m, 2 H), 4.16 
On, 1H), 7.18 (t, J = 7.2 Hz, 1 H), 7.32 (d, J = 7. 2 Hz, 1H), 7.47 (d, J 

= 8.0 Hz, 1 H), 7.75 (d, J = 11.2 Hz, 1 H), 8.12 (d, J = 7. 6 Hz, 1 H), 
8.24 (s, 1 H), 9.07 (s, 1 H) . 

MS (ESI) m/z 612 (M + +l) ; 

Anal. Calcd for C J3 H 39 C1F 2 N 3 0 5 : C, 64.75; H, 6.42; N, 6.86. 
Found: C, 64. 54; H, 6.50; N, 6.73. 
Umn *&MlKCDi n v i t r otm 

1 n v i t r olMl (1) 

ha^js.o-T-^u >&mmmxT %>zt\z£<o mmm i< & c h ohmz 

Coster 3 5 9 97°kr-hfc»S(3X10 4 «/100Ml/well)b, 2BWig 
«T&o m^bu ff e r.:lk;t2TOE assay buffer^ 

2 nMiC#|Rbfc E u 3+ - hVCAM- 1 DlD7-IgG $50MAe 
IISO^.^0 2% DMSO - ass ay' buffer (6 %(D t htfiiff 7)1 

7^>o#t#, frz^mmft) ic-«L«m«^5 on i/veunx (s 

catchard analysis ^»-r^wellM«|RL^M^tt 

-T5„ ) > 7u-b$*<y--r5ftmmwm, £ e> ustrz? i mm&wtZo * 

(D'&. buffer AT4@^U i83£KIg (DELF I A) £l 0 Opt 1 
/well»U ^V-h5^lr-^^T5^«<h5bfd^ B3ff3#fl?g!£3fc 
$t^fr (DELF IA Wa 1 lac) T^^£ilJ£T3. fcfcfc&ft© I C 5 
„ (CHOllthVCAM-1 D 1 D 7 — I gGt©^§5 0%IS#T& 
»g) [ (F T -F NS ) - (F,-F NS ) ] / (F T -F NS ) X100£Dtr» 

^tfe.tl^ag'&^b^aofco iHLT\ F T «^Sf£^£&^wen<D3*M 
g> F,ttMlWRhff^ (SG/7 3) ^^ft^well©^^ 
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a x (ft^clg^M) it Scatchard analysis mz&\,\ 0 . 
0 6-2 OnM(D|gHT«Lfc„ 1 fc^f. 



Kd 



fc^ifWbfc. ( [L] «U#>K«g) 

[* buffer A : 25 mM HEPES (pH 7.5), 150 mM NaCL 1 mM Ca 2 \ 1 mM Mg» 4 
mM Mn 2t ; * * assay buffer : 25 mM HEPES (pH 7.5), 150 mM NaCK 1 mM Ca 2 

■a 

\ 1 mM Mg 2 \ 4 mM Mn 2 \ 0. IX BSA, 20 uM DTPA, with/without 6X ALBUMIN, H 
UMAN SERUM (C/N A-1653 , SIGMA)] 
In v i t r offMi (.2^ 

hVCAM~l D 1 D7-"r.gG (6 0 0ng/ml in TSM) £9 6ftT< 
?UZfU-h\Z4 ttiikb (5 0 1 /well) , 2%BSA-TSMM 
£10 0/* l/wellJnAT:/n ! y*>^Ufc&, BCECF-AMT^ILfcJ 
u r k a t*BJI& 1 50/i 1 /well (2. 1 x l OVwell) £Jfc&«&«5 0 u 1 
/well*JDA3 7t:T?l^|IO»«bfc. Sfc, ti&ttff ®«R«ttO . lng/ 
■1*>S 1 0 Ong/ml (0. 5% DMSO) well£igJftT»fcU 7> 

0^#gbT*^m^^bfc. ^i^KIUct, 0. 1% NP-4 
0»ii«L, ft»U-^-tTayHMtsaj£Lfc (@ie4 8 5nm 

/MM5 5 OnM) . I C 50 (hVCAM- 1 D1D7 - I gGt J 

arka t««^ 5 0 [%mM JZ [ .(Fj-Fb) - (F| — F N 

s ) ]■/ (F T -F KS ) X 1 0 OcDtt^^b^^tl^^^e.^fefco 
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1 D1D7- I gG£^£&^well©3b£3£jg, F,te$^5t£^trwell0i£ 
[TMS : 25 mM Tris-HCl (pH 8.0)-150 mM NaCl-2 mM MgCl 2 ; ig±ti> : RPMI (FACS 

mmm ;bcecf-am mxit^)] 

^1 





Ki (nM) 


i 


30 


2 


17 


3 


40 


6 


14 


7 


7.1 


8 


24 


15 


2.2 


18 


7.8 


20 . 


\ CI 


21 (Isomer G) ;v; f C'... 


382 


21 (Isomer H) " •• < 


2.5 


22 (Isomer B)..',' : 


3.5 


24 (Isomer A) ; 


14 


25 (Isomer A) 


18 


26 (Isomer A) 


2 


30 


40 


31 


16 


33 


31 


34 


26 


36 


1.5 


37 


6.9 


38 


0.43 


39 


2.1 


' 40 


1.9 


41 


3.8 


43 


6 


44 


2 
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45 


8.8 


46 


37 


47 


5.8 • 


49 


4.4 


50 


13 


52 


10 


53 


32 


54 


5.6 


55 


8.5 


56 


2.1 


57 


7.3 


59 


7.2 


60 


6.3 


61 


2. 3 


62 


3.4 


63 


3.1 


64 


0.31 


65 


4 


69 -V 


34 


70 


7.2 


71 


18 


72 


4.4 


73 


51 


74 


7.7 


75 


21 


76 


1.6 


78 


14 


79 


4.5 


80 


12 


81 


25 


82 


18 
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83 


1.9 


85 


6.4 


87 


9.1 


S9 


3.6 


91 


2 


92 


2.7 


95 


34 


96 


20 


98 


3.6 


99 


17 


100 


5.5 s 


101 


8.1 


102 


47 


104 


20 


105 


42 


107 


11 


108 -v.-^.. 


21 


109 


25 


110 


7 


111 


2.6 


112 


6.5 


114 


4.8 


115 


30 1 


116 


2.5 


117 


5.1 


118 


6.9 


119 


5.9 


120 


1.9 


121 


3.9 


122 


29 


123 


5.8 
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124 


1.4 


125 


6.5 


126 


2 


127 


9.7 


128 


2.7 


129 


1.5 


130 


8.8 


131 


17 


133 


22 


134 


3. 1 


135 


19 


136 


5.4 


137 


5.6 


138 


15 * .: 


139 


9.1 


140 >^ 


1.8 


HI .,>'... 


21 


142 . V 


18 


143 <t 


17 


144 


48 


145 


18 


146 


21 


147 


40 . 


150 


10 


151 


37 


155 


20 


156 


43 


159 


47 


160 


61 


163 


39 


164 


6.4 
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165 


2.9 


166 


7.9 


167 


0. 87 


168 


59 


169 


16 


170 


4.3 


171 


5 


172 


6.8 


173 


10 



U$kM 2 »%Jf© in vivolll 

■i 

nTVi* [Int. Arch. Immunol., 108, 11-18,(1995)]. ^ffMBfeTftSfft;^ 

ovmznmvtco ®.m%mz> 2-30/1 b wa&Tft^s 
imsmt^&*mfehitfi-- . . . ... 

7Mto<Dtm CD/I GS77 h (B*^^-;PX- 'J/H SfflK 5 0 
/igOCompound 4 8/8 0 (Sigma) MftKrtfcttttTS 

o. 5%mc (^^;i/-t;up-X7jc«) &£©i^fc»fflsjBvvtS!#u 

*WW SiBMS fcK4J»ft:K: 1 mg/m 1 (DMm \z & % «fc 5 fc« S H L > 
7~9iift©^70W /'>- T^T, (B a 1 b/C mice)!ll Omg/ 
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Dose / kg 


sSS-fmrn. (ng/ml) 


25 (Isomer A) 


10 


1094 


24 (Isomer A) 


10 


2179 


36 


10 
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37 


10 


3687 & 


39 


10 


□ 10 1 


43 


in 
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44 


- -i*-"' 1ft 




49 


'•' 1ft 


c n o 
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55 


10 
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61 


10 


3316 


62 


10 


3196 
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8551 


65 


10 


11473 


70 


10 
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71 


10 
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72 


10 
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74 


10 | 


14058 


79 


10 


9372 


83 


10 


1536 


87 


10 


15144 


89 


10 


10871 


91 


10 


2957 
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i n 
i u 


coo 
boo 


1 U 1 


1 u 


0 1/1/1 

ol44 


1 1 A 


1 n 


o450 


I 1 0 


1 n 

1U 


0 0 0 

006 


110 


j n 
A" 


9405 


1 1 7 


1 ft 
1 U 


2927 


I 1 0 


IU 


5733 . 


1 9 1 


1U 


A A f\ f* 

4406 


1 9 0 
1 Zo 


1 f\ 
1U 


705 


1 9 5 
1 ZD 


1 U 


O C «7 A 

2570 


1 OU 


1 A 

1U 


3591 


LOO 


1 n 
1U 


2504 


1 W 
100 


1 u 


1Zo4 -U' 




1 KJ 


9/198 


141 


10 


OO&'t 


155 


10 


Oil 


164 


... i. V/ 


t»OU 1 


165 


10 

•■•r-o 


oiu 


166 


1 n 

1 u 


OUOO 


169 


10 


?1 7fiQ 

u l { \J D 


170 


10 


3363 


171 


10 


2732 


172 


10 


84S 


173 


10 


3473 



712 

BNSDOCID: <WO__02053534A1_I_> 



WO 02/053534 



PCT/JP01/11641 



^3 



a 






AUC 


F* 


CLtot 3 




Dose/kg 


(ng • h/ml) 


(%) 


(mL/m in/kg) 




2 0 (Isomer A) 


2.0 


152 


35 


73 




2 1 (Isomer H) 


5.0 


14931 


52 


3.3 




2 0 (Isomer A) 


2.0 


776 


44 


19.1 


2 1 (Isomer H) 


2.0 


759.9 


40 


17.9 



J AUC (ng-h/ml) : total area under the plasma concentration (measured by LC/MS 
/MS method) versus lime curve; 

2 F (%) : oral Bioavailability ; 3 CLtot (mL/min/kg) : apparent plasma clearance 
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it * <d $g m 

i . TI2cd-^ ( i ) 




WttW A -A'-W B - 

ffi<Z)A^oiiS£^U A'tt-NR 1 -, -C (O) -, -C (O) N 

R 1 -, t»flTt)i^k*zk>l, x5=-nl/>S, -CR ,J R lb -0-, 
-CR ,a =CR lb -C (O) NR I -Xte-CR ,a =CR 11> -C (O) - (ZZ.r\ 

Rte^-ir, -NH-, - 6C.H 2 -, 7J^zl/>SXtJ- (CH 2 ) „- 

Xte-C (O) -CH r Itt-S (O) 2 -£^U 
Mte#5£ ( i i i) , ( iv) Itt (v) : 




(i i i) 



714 

BNSDOCID: <WO_02053534A1_I_> 



WO 02/053534 



PCT/JP01/11641 



r N "N 

( i i i - a) 
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(57) Abstract: Compounds represented by the general formula (I) or salts thereof, and medicines containing the same: (I ) [wherein 
W is W A -A'-W B - ( wherein W A is optionally substituted aryl or the like; A 1 is -NR 1 -, a single bond, -C(O)-, or the like; and W n is 
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